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SomME of the achievements which induced this repeat 
order are: 

Fifty percent reduction in direct labor costs secured by advancing 
two headings faster than one was formerly advanced with the 
same crew; an actual gain of one foot per round in each 
heading revealed by company cost sheets after three weeks’ run. 
Numerous other advantages accrued through the use of this 
new mechanical loader, further corroborating the assertion that 
this machine gives greatest speed and capacity at lowest cost 

in handling muck underground. “a 
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You Need This Aid to Lower 

Study the operating advantages here listed. 
See how completely this new loader meets 
typical mining requirements; and remember 
that its simple rugged design was devel- 
oped and perfected by practical mining 
men to meet their own necessity for lower 
loading costs. You'll realize how much 
you also need it. 

Track mounted, and_ self-propelled 
within limits of air hose connection. 

Will load car 45 > -high with head- 
room of only 6 ft. 2 in. 

Will operate hse in 4 ft. x 7 
ft. drift. 

Can be moved from one level to 
another in standard mine cage. 

Will load 16 cu.ft. car with rock or 
ore in less than one minute. 

Power for 
dumping. 

locomotion, digging and 

Operates at full capacity at 60 to 90 
lbs. pressure using less air than the 
average jackhammer. 

Patented ‘“‘Rocking” digging and dump- 
ing unit is basis of simple, sturdy 
construction which assures trouble-free 
operation. 

ape 

Full cast-steel construction makes 
EIMCO-FINLAY Loader parts prac- 
tically unbreakable. 

All operations for either front or side 
digging and dumping under complete 
one-man control. 

Total weight of 3200 lbs. gives ample 
traction to push machine into pile. 

GET IT NOW —It Will Pay for 

Itself Out of Savings 
Because we know that many mining men 
who need this cost-cutting loader urgently 
want to be shown, we are prepared to ship 
the EIMCO-FINLAY Loader to any re- 
sponsible concern on the basis of a two- 
weeks’ free trial. If not entirely satisfied 
with this machine at the close of the trial 
period it can be returned to us without 
further obligation. There are no strings 
whatever to this offer, and we make it with 
full confidence that no mining executive 
will ever willingly give up an EIMCO- 
FINLAY Loader after he has had a fair 
chance to appreciate its money-saving per- 
formance. Complete information furnished 
promptly on request. rite, wire, or use 
the handy coupon. 

one 

EASTERN IRON AND METAL COMPANY 
634 South 4th West, Salt Lake City, Utah, U. S. A. 

machine suits our conditions. 

Track gauge 

Company 

Address 

To EIMCO, 634 South 4th West, Salt Lake City, Utah, U. 
Please send complete information on the EIMCO-FINLAY Loader. 

S. A. 
Your trial offer interests us if 
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Too Liberal Mining Law 

Retards Mineral Discovery 

HE extent of stocks of the major metals should 
not blind any country to its future needs of min- 
erals, especially if it hopes to continue to supply 

itself largely from domestic resources. Known ore 
reserves in the United States have been greatly depleted, 
though they be more than sufficient for many years at 
the present rate of consumption. To advocate an 
intensive search for new deposits at this inauspicious 
moment might seem unwarranted, save with respect to 
gold. But if an easily removable obstacle were found 
impeding the prospecting and development of mineral 
lands, the removal of this difficulty might properly be 
suggested. Strangely enough, such an obstacle results 
from one of the provisions of the United States mining 
law. 

This mining law has been famous for its liberality. 
Liberal also have been its interpretation by the courts 
and its administration by the Federal Government. One 
of its generous provisions permits the locator of a 
lode claim to hold it indefinitely without proceeding to 
patent it, provided he annually perform the so-called 
assessment work upon it to the value of $100, a provi- 
sion that has just been suspended for twelve months 
with respect to the work required to be done during 
the fiscal year ended July 1, 1932. Asa result of such 
liberality the vast bulk of the mineral lands of the public 
domain has long since been staked and is held by a 
myriad of companies and individuals. 

Included in these holdings, patented and unpatented, 
are the mineral properties that are or have been pro- 
ducing ore, or on which earnest bona fide efforts have 
been expended to bring them to production. Also 
included are the claims staked, perhaps years ago, on the 
strength of evidence of mineralization and since held 
with only a pretense at performance of annual assess- 
ment work or else with the minimum effort necessary 
to retain possession of them. The holder of such a 
claim lives in the hope that some day the property may 
prove valuable, perhaps because of work done and paid 
for by others on adjacent ground. Remaining thus in 
possession, though inactive and without intention of 
becoming active if it will cost him money, he prevents 
others with money and honest purpose from taking up 
the ground and attempting to prove its value. Such a 
situation the law was never intended to create. Devel- 
opment of the country’s mineral resources is thereby 
retarded. 

Entirely fair to claim holders and in the public inter- 
est would be a limitation of the period in which pos- 
session of a claim could be retained solely by virtue of 
nominal assessment work. As to the disposition of the 
claim when this period had expired, various suggestions 

might be made. The purpose of the mining law would 
be served, however, if someone else were permitted to 

try to make a mine of the prospect. 
Curiously, the General Land Office at Washington 

declares itself unable to state what part of the public 
domain is covered by unpatented mining locations. The 
facts, apparently, are buried in the many County 
Recorder’s offices scattered throughout the land. Statis- 
tics that might be compiled from such data would prove 
illuminating and suggestive of reform. 
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Developing New Markets 

With Processed Minerals 

N THESE DAYS of decreasing demand, lowering 
| and increasing competition, the producer will 

do well to give heed to any opportunity for devel- 
oping new market outlets, or new products; perhaps for 
both. For many years the producer of non-metallic 
minerals overlooked a tool lying ready at hand, designed 
and tested and proved by the ore dresser and the metal- 
lurgist. That tool, processing, as contrasted with and 
supplementing ore dressing, is now being applied to 
increase the sale value of mineral products. The physical 
properties of a mineral may thereby be so changed that 
new markets can be found for it—markets that may 
replace those lost by competition. By the application 
of this adopted technique a large-tonnage and low-grade 
enterprise operating at a loss may be transformed into 
a small-tonnage operation yielding a high-priced product 
and operated at a profit. 

An innovation of this character was described in a 
recent issue. The property in question—a crystalline 
limestone mine—formerly produced marble for building 
purposes, but competition caused suspension of opera- 
tions. Subsequently, under other and more enterprising 
auspices, the property was reopened, a grinding plant 
erected, and several high-grade, sized products were 
made and sold to the paint and linoleum industries, as 
well as a conditioning agent for users of concrete. On 
a weight basis, the processed product is many times 
more valuable than the marble from which it is made. 
Less material is needed to yield a satisfactory return. 
The life of the property has been extended. A larger 
capitalization is justified. Refinements in mining and 
other technical phases of operation have been introduced. 

Equally satisfactory and profitable results can be 
secured at other mineral properties by the use of modern 
grinding and classifying equipment, and the development 
of a processing technique suited to the requirements of 
a broad industrial demand for finely divided products. 
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Even a low-grade hematite deposit of no value as a 
source of iron ore has been made to yield a salable paint 
pigment. 

New products and products of improved quality are 
finding acceptance today while standard grades remain 
unsold. Recognition of the potentialities of this new 
trend will stimulate improvement in general business 
conditions. Mining, no less than the finished product 

and manufacturing industries, can assist materially in 

bringing about such improvement. 
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Expected Gold Output 
Has Materialized 

EADLINES in a metropolitan newspaper of wide 
He powerful influence proclaim that “Expected 

Gold Output Has Not Developed,” that “Miners 
Stimulated by Low Costs, But Head of Mint Doubts 
Much Ore Is Left. ”” The impression created by publicity 
of this character is likely to be unfortunate. Prospecting 
and exploitation will be discouraged, to the detriment of 
a branch of mining activity that has maintained its full 
contribution to national buying power when almost all 
other industries have been obliged to curtail, to add their 
quota to the swelling ranks of the unemployed. 

The account was inspired by an interview with the 
Director of the United States Mint at Washington. Its 
substance justifies the wording of the head and subhead, 
but it contains several assertions and inferences that lack 
verisimilitude. Director Grant is entitled to an expres- 
sion of doubt, when he refers to new deposits of ore, that 

“the gold is anywhere for extraction,” but few will agree 
that “Australia and South Africa, the centers of older 
gold production, like ourselves, are running along at ac- 
customed output levels.” The data available indicate that 
a steady and satisfactory increase in output is being 
realized ; the facts are fairly well known, and little harm 
is likely to result from a pessimistic proclamation at vari- 
ance with published statistics. Of much greater retarding 
influence, however, is the inference that will be drawn by 

bankers and investors, and by the engineer who has not 
specialized in the metallurgy of gold, from a statement 
that inaccurately limits the scope of profitable operations. 
Discussing ore dressing and metallurgy, Director Grant 
is reported to have said that “The art has developed to 
the point that if a given rock deposit contains as much 
as $1 per ton in gold—some operations are being suc- 
cessfully conducted on rock masses which run lower than 
that—it can be profitably extracted. This is a surprising 
thing, when you consider what it means to recover a 
twentieth of an ounce of gold from a ton of rock, which 

rock has to be dynamited out of place, transported to the 
surface and ground finer than flour to let the chemicals 
and the.agitation do their work.” 

Much harm is being done by thoughtless repetition of 
the fiction that every ton of ore must of necessity be 
ground “finer than flour” and treated by chemicals and 
agitation if the gold therein is to be recovered. Such a 
narrow conception ignores the fact that most of the 
world’s gold supply is obtained by methods that do not 
involve fine grinding of all the ore from the mines, or 
even a part of it, or its treatment by chemicals or by 
agitation. In some instances all the ore is finely ground 
and cyanided by agitation, but opportunity for more eco- 
nomical treatment is seen in majority practice, involving 
mill concentration by sorting and discard, or large-scale 
concentration of placer gravel, or cdarse crushing and 
cyaniding, or amalgamation. 
When the legend is finally laid to rest that all gold ore, 

to be beneficiated at a profit, must be ground finer than 
flour and treated by agitation and chemicals, an influ- 
ence unfavorable to the exploitation of many low-grade 
ore deposits known to exist and yet to be discovered will 
be removed. 
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Developing an International 

Testing-Screen Series 

ATE in 1930 a step forward was made in the direc- 
tion of agreement on the subject of a uniform 
testing-screen series. At that time the representa- 

tives of the Institution of Mining & Metallurgy on the 
Screens and Standards Committee of the British Engi- 
neering Standards Association favored the Tyler series, 

but a compromise was necessary because the dimensions 
of the British Standard wire gage differed from those 
used in the manufacture of screens covered by the 
American series. The major disadvantages of the 
I.M.M. series were obviated, and the major advantages 
of the Tyler series were incorporated in a modified 
British series. Although the apertures of screens in the 
Tyler series and the British series were almost identical, 
the mesh designations differed; because of the lack of 
uniformity in wire dimensions in vogue in England and 
America, respectively. 

Further progress toward simplification may be expected 
as a result of the appointment by the American Stand- 
ards Association of a committee—the activities of which 
are to be directed by the United States Bureau of 
Standards and the American Society of Testing Mate- 
rials—to investigate prevailing specifications for sieves 
or screens for testing purposes, including nominal 
dimensions, tolerances, designation, and methods of 

verification and statement of result. This committee will 
cooperate with the International Standards Association, 
which has been active in Europe for many years. 

Engineering efficiency connotes uniformity and sim- 
plicity. Research on metal-production methods, and on 
the processing and preparation of non-metallic minerals 
for the market, utilizes the testing screen for important 
investigations and conclusions. The interchange of 
information on technical matters will be greatly facil- 
itated by agreement on what constitutes the best practice 
in screen design and in the interpretation of sieving 
results. 
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Trends With Silver 

And Iodine 

HEN opportunity apparently offered for addi- 
tional outlets, effort made to stimulate interest 
in an increase in the consumption of silver by 

industry was interpreted as a reflection on the efforts 
and perspicacity of the marketing organizations. 
Repeated recommendation during the prosperity period 
that the vast potential demand for sterling-silver table- 
ware be exploited by a reduction in retail prices met with 
apathy or skepticism. Proponents of the policy of 
increasing sales thus were told that silver would no 

longer be considered as a precious metal if the spread 
between first cost and, selling cost in manufactured 
form was not maintained. The result, of course, was 

that only the wealthy could afford to pay the prices 
asked; wage and salary earners continued to harbor 
resentment at what was interpreted as an attempted 
extortion on the part of silversmiths. 

Depression has brought humility. Now that the poten- 
tial market for silverware has almost disappeared, prices 
have been reduced to a reasonable level. In regard to 
silver goods, as with most luxury and art purchases, 
the cynic has said that never before could so much be 
bought with the dollar the customer hasn’t got; but, 

nevertheless, evidence is available to show that new uses 
for silver will attract new customers. The L. C. Smith 
company recently introduced a new Sterling Model 
portable typewriter, priced at $125, although sales 
emphasis was placed on the ordinary $65 model. Those 
who had sponsored this commercial adventure experi- 
enced a surprise: The first five hundred machines with 
the silver casing sold in two weeks, and orders are still 

being received in satisfactory numbers. 
The claim that all has been done that could be done 

to increase the consumption of silver, that no further 
opportunity for research existed, was not well founded. 
Recently a patent was granted at Washington for the 
use of silver as a precipitant for the iodine contained 
in small amounts of some subterranean waters, particu- 
larly in the brines from oil wells. Although the use of 
silver thus is the basis of a successful commercial tech- 
nique ; in spite of the well-known fact that silver iodide 
is one of the more insoluble of the halogen compounds 
—an advantage favoring use of the white metal for 
this purpose; notwithstanding that, although research 
on the recovery of iodine from iodized waters has been 
carried on in several countries for about eighty years, 
leading to the issuance of about three hundred patents, 
not one of the processes devised, prior to the one 
recently protected, disclosed the use of silver for the 
purpose. This, of course, has been mainly due to the 
impression created that it has few commercial uses— 
that its prestige as a precious metal would be lowered 
by increased trade applications. 

Sales of iodine, by the way, have been restricted by 
a similar attitude on the part of the controllers of the 
Iodine Trust. A few years ago this publication advised 
the Chilean producers that, if iodine and the iodides 
could be purchased at a reasonable price, new uses would 
probably develop in several industro-chemical fields ; and 
it warned them that no industry ever achieved continued 
financial success by sanctioning and encouraging delib- 
erate waste of valuable natural resources. Advice and 
warning went unheeded. Chile today faces a new com- 
petition (from iodine obtained from oil-well brine) that 
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is forcing prices to bedrock and discouraging profitable 
operation. 

Unfortunately, the opportunity for intensive research 
on new uses for metals, non-metallic minerals, and their 

compounds and byproducts has been curtailed by the 
force of economic circumstances. Much of the effort 
needed, involving capital investment the outcome of 
which in terms of financial return cannot be predicted 
with certainty, must be postponed until better times, 
when one hopes that prices will not be raised to a point 
inhibiting interest in the steady broadening of fields of 
application of primary raw material and secondary 
products. 
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Recovering a Soluble 

From Gangue Material 

4 NHE ECONOMIC RESULTS of a costly experi- 
ment in one of the non-metallic mineral industries 
suggest discussion of the comparative value of 

bulk leaching and the more complicated process involv- 
ing separate treatment of the fines. If the subject of 
the mechanics of leaching had been considered from all 
angles, with adequate regard to fundamentals and basic 
principles, justification might be seen for the suppression 
of further comment. But, although in some instances 
no criticism can be made of the decision to abandon bulk 
leaching, one is tempted to point a moral from experi- 
ence, and to be bold enough to analyze some of the 
explanations that have accompanied the contention that 
the simplest form of wet-extraction process is “out of 
date.” 

If the fines appear to hinder percolation, they should 
be removed and treated separately, some aver. But is 
adequate attention always paid to the truism that the 
crystalline part of the charge is an essential aid in the 
prompt and effective treatment of the colloidal part of 
the charge? Many natural ores contain sufficient crys- 
talline material to permit the efficient leaching of the 
entire mass by gravity percolation; assuming, of course, 
that the material to be dissolved is available and that 
fine grinding is unnecessary from the solubility stand- 
point. If fine grinding be imperative, gravity leaching 
is seldom practicable. If coarse grinding be adequate 
from the extraction standpoint, however, some discus- 
sion is advisable before the conclusion is accepted that 
a segregation of the fines and their separate treatment 
indicates a new principle that must be accepted as gen- 
erally applicable and fundamentally logical. 
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“Flagship” of the expedition of the 

Sekong River—a 45x6-ft. dugout, 

equipped with 14-hp. Johnson motor 

| ‘ YORLD-WIDE INTEREST in 
Indo-China was revived re- 
cently by the exhibits assembled 

at the International Colonial Exhibition 
in Paris. The exquisite reproduction 
of Angkor Vat, a gorgeous and colos- 
sal relic of Khmer art, from Cambodia, 
was the jewel of the show. 
Few realize the contribution of French 

Indo-China to the coal and metal mar- 
kets of the world. Of particular im- 
portance is its anthracite supply, with 
ideal location adjacent to sea and good 
harbors. Zinc and tin are the next im- 
portant mineral products, followed by 
phosphate, chromium, gold, tungsten, 
and precious stones. Indo-China, with 
an area of 285,000 square miles, lies to 
the east of Siam and to the south of 
Yunnan province of China and is on 
the trade route from Singapore to Hong- 
kong. The country is nearly bisected 
by the Annamite Mountain chain, the 
peaks of which tower to over ten thou- 
sand feet. This dorsal ridge forms the 
continuation of the Tibetan plateau, 
which passes to Indo-China through 
western Yunnan. The enormous 
Mekong River, forming the frontier 
with Siam for nearly a thousand kilom- 
eters, is one of the most important rivers 
in the world. 

The Annamese, a people of Chinese 
descent, living principally on the delta 
lands of the Mekong and of the Red 
River, make up nearly eighteen million 
of Indo-China’s twenty million inhabi- 
tants; among the remainder are about 
one million Cambodians and another mil- 
lion Laotians, with several hundred thou- 
sand aborigines, including Mois, Khas, 
Meos, and Mans. The 20,000 whites 
are mainly French, with some Euro- 
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Mining in 

French Indo-China 

peans from other countries and a few 
Americans, principally associated with 
the Standard Oil Company. 

Production of coal increased steadily 
from 1,103,200 metric tons in 1923 to 
1,983,000 tons in 1929, dropping to 
1,955,000 in 1930. Only about 70,000 
tons represent products other than an- 
thracite. Of the total production, 1,345,- 
000 tons was exported in 1929, and 
1,288,000 in 1930. The output per man 
from the mines, most of which are open- 
pit operations, has varied from 203 kilos 
per worker in 1924 to 213 in 1929. 
Wages for skilled workers vary from 

22 to 50c. per day, and for unskilled 
workers 16 to 30c. Female workers 
receive 12 to 28c. per day. Unless 
otherwise specified, the sums given are 
in United States dollars. The Indo- 
Chinese piaster has been stabilized since 
1930 at 10 francs, or at a value of about 
40c., U. S. currency. 

The three major companies operating 
in the region are the Société Francaise 
des Charbonnages du Tonkin, which 
produces about 65 per cent of the total; 
Société des Charbons du Dongtrieu, 
about 10 per cent; and the Société des 
Anthracite du Tonkin, about 12 per cent 
of the total production. 

Indo-China occupies an important 
place in the coal industry of the Far 
East. Taking into account the reserves, 
and the use of the open-pit method of 
exploitation, these fields will probably 
assume greater importance with the in- 
creased industrialization of the Orient. 

The production of metallic zinc rose 
from 13,164 tons in 1923 to 25,245 in 
1925, and dropped to 15,900 in 1930. 
The Compagnie Miniére et Metal- 
lurgique de l’Indochine has the largest 
mine, Cho-Dien, which generally pro- 
duces about 75 per cent of the total. In 
1930 it employed 2,000 native workers 
and 25 Europeans. Shipping costs to 
Haiphong port are about $4 per ton 
from the mine. Société des Mines de 
Trang Da produces about 25 per cent 
of the output, with 750 natives and 11 
Europeans. Almost the entire produc- 
tion of these two mines is treated in 
France or Belgium. 
Much of the hope of future import- 

ance for Indo-China’s mineral produc- 
tion is based on the properties at present 
operating and being developed in Laos, 
near the Mekong River, on the frontier 
line with Siam. Société d’Etudes et 
d’Exploitation Miniére d’Indochine is 
the most important producer, having 
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turned out 600 tons of metallic tin in 
1930, or about 60 per cent of the total 
Indo-Chinese production. This company 
operates a series of eluvial properties 
in Laos, and is said to possess large 
reserves. In 1929 the ore-dressing plant 
handled the mine output with 2 rod 
mills, 16 Wilfley tables, 46 Fossati 
tables and 10 James tables, 19 Isbell 
vanners, and 6 Callow screens. The 
mine run was said to be about 1.5 to 3 
per cent tin. The company employed 
1,100 native workers and 9 Europeans 
in 1930. 
Two new companies entered the Laos 

district about four years ago—the 
Société des Etains du Cammon, and the 
Société des Etudes de |’Indochine. Both 
are developing properties similar to 
those of the S.E.E.M.I., just mentioned. 
Recently these two merged into a group 
called Société Fermiere des Etains 
d’Extreme Orient, employing 1,100 na- 
tive workers and 23 Europeans. Up to 
the end of 1930 they had not produced 
tin ore on a commercial scale. 

Prior to 1928, Tonking led in the 
production of tin in Indo-China, but in 
1930 it accounted for only 40 per cent 
of the output. With the greater de- 
velopment of the Laos tin industry, 
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Rapids on the Se San River, Annam, Kontum region 

the importance of Tonking is likely to 
decline. : 

Société des Etains et Wolfram du 
Tonkin produced 331 tons of metallic 
tin in 1930 from alluvial deposits. It 
employed 2,100 native workers and 15 

Europeans. Two other companies oper- 
ate in this region, the Société des Etains 
du Haut Tonkin, and the Société des 
Etains de Pia Ouac. Their production 
is relatively unimportant. 

Formerly, everything had to be 
shipped up or down the Mekong River 
to Saigon. Now a good automobile 
road is open almost all the year 
from the China coast to the Laos tin 
district. Contracts were let and work 
was recently begun on a railway from 
the China Sea to the Mekong River 
(Quang Tri to Thakhek). Improve- 
ments in means of communication will 
be of great importance in the develop- 
ment of the Laos tin district. In asso- 
ciation with the alluvial tin deposits of 
Tonking, a small amount of tungsten 
is mined. This amounted to 140 tons of 
the metal in 1930. 

The zinc mines of Tonking have a 

small production of lead as a byproduct 
of their operations—about 59 tons in 
1929. Société de la Mine Armorique is 
developing lead properties in northern 
Tonking. 

Société Chrome et Nickel de 1’Indo- 
chine commenced production, of 740 
tons of Cr,O,, in 1930. The company 
was organized to treat a deposit of 
chromium containing smal! amounts of 
nickel, in the Than Hoa district of 
northern Annam, partly in a vein and 
partly alluvial in character. The ore- 
dressing plant is capable of handling 
1,000 tons of concentrate per month. 

Société des Mines d’Or de Bao Lac 
installed in 1928 a dredge of European 
make capable of handling 1,500 cubic 
meters per 24 hr. The deposit, sup- 
posed to run about 0.65 grams per cubic 
meter, or about 30c. per cubic yard, 
occurs along about 15 miles of the Song- 
Nang River, in northern Tonking. In 
addition to dredging the main channel 
of the river, the side valleys were being 
worked by monitors and sluices. Dredg- 
ing operations were complicated by 
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rough bedrock and improper choice of 
dredge equipment, which has consider- 
ably delayed the profitable exploitation 
of what appears to be a large deposit. 
I understand that after having unsuc- 
cessfully tried to strengthen the com- 
pany’s present dredge, its management 
is considering acquiring one of another 
type. This property, as well as most 
of the other mining enterprises at pres- 
ent active, shows evidence of having 
been worked by the Chinese many years 
ago. The Laos tin district, the Cho- 
Dien zinc deposits, and others in the 
region, are examples of renewed life 
of old Chinese workings. Cia. Minera 
de Dos Estrellas, operating in Mexico, 

organized a company, Société Indo- 

chinoise d’Exploitation Miniére_ et 
Agricole, in February, 1929, to operate 
the Bong-Mieu gold property, in 
Annam. The Bong-Mieu property had 
a small production for about ten years 
before it closed in 1919, but the Dos 
Estrellas subsidiary has not had favor- 
able results, according to latest reports. 
Several companies were organized to 
prospect gold areas around Tchepone 
and Kontum, in central Annam, but 
results were below expectations. This 
was partly due to lack of men trained 
in placer work, and also to the slipshod 
methods that so frequently accompany 
operations carried on in a mining area 
during a rush period. 
The French have been fortunate, in 

their colonies of North Africa as well 
as in China, in possessing phosphate de- 
posits of considerable extent. Société 
Nouvelle des Phosphates du Tonkin 
produced 28,490 tons of crude phosphate 
rock with 300 natives and 10 Europeans. 
The mines are in Tonking and in north- 
ern Annam. Société Miniére du Cam- 
boge is developing a deposit at Phnon- 
Sampon. Ore is to be shipped 8 miles 
over a 60-centimeter railway to Battam- 
bang, where water transportation is 
available. Sapphires and a few other 
stones are exploited by a Burman colony 
at Pailin, Cambodia. The production 
dropped from 5,240 carats in 1925 to 
2,230 carats in 1929, and to 630 carats 
in 1930. 

Anthracite is the most important 
mineral product of Indo-China, and 
future industrial growth of the Orient 
may witness greater use of the deposits, 
which are strategically located. Tin 
bids fair to play a more important role 
because of developments taking place 
rapidly in Laos. Zine production will 
no doubt be maintained and even in- 
creased, should the price situation be 
favorable. Several gold properties may 
produce, but considerable work lies ahead 
in the correct appraisal of tonnage avail- 
able, the proper selection of equipment, 
and the economic exploitation of the 
deposits. In closing I wish to thank 
the Union Financiére Privée, of Paris, 
for permission to publish the information 
contained in this article. 

Reference Works on Indo-China 

“Service Geologique de |’Indochine” 
1895 to present; reports and 
maps. 

“Bulletin Economique de _ [I’Indo- 
chine”; annual reports on the 
mining industry. 

“Reglementation Miniére de !’Indo- 
chine,” F. Blondel; Association 
des Mines du Tonkin, Hanoi, 
Indo-China. 

“Etat de nos connaissances en 1929 
sur la Geologie de I’Indochine 
Francaise.” Bull. du Service 
Geol. de TJIndochine, Vol. 
XVIII, Fase. 6, Hanoi, 1929. 

Panning a small stream in eastern Laos 
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Cost of 

NE of the aspects of the current 
() insustria depression that has 

most interested economists and 
scholars is the problem of money. At 
present, many countries are issuing 
currency that has no official monetary 
backing—that is, for which there is 
no metallic reserve. Two countries, 
Mexico and China, are using silver as 
a backing. The countries left on the 
gold standard are comparatively few: 
the United States, France, Italy, Spain, 
Belgium, Switzerland, the Netherlands, 
the Union of South Africa, and a few 
less important nations. Yet gold is 
everywhere recognized as real money 
and nearly all international transactions 
are still payable in gold. 

A result of this peculiar monetary 
situation is that everyone is asking 
whether there is sufficient gold avail- 
able for our needs or whether it will 
not be necessary to abandon the gold 
standard and adopt some form of 
managed currency. What particularly 
interests people is the amount of gold 
that will be available in the future. 
To keep the gold standard in effective 
operation, large additions must be made 
regularly to the gold supply. 

Gold production is of course the 
chief source of new gold. The chief 
sources of gold production, in turn, 
are three or four large gold-producing 
countries. One field alone recovers 
more than half the new gold production 
each year. This is the Witwatersrand 
district, in South Africa, which has 33 
large mines, of which 29 recovered 
more than 100,000 oz. apiece in 1931. 
Only 14 other mines in the world 
produce that much. The Witwatersrand 
mines are all within an area 60 miles 
long, and many of them have been 
producing for 40 years. When these 
mines are exhausted, gold production 
will apparently show a very great de- 
crease. The prediction has been made 
that Witwatersrand output will drop 
50 per cent in ten years. Much gold- 
bearing material is available, but it 
cannot be treated because the cost of 
production is too high. The cost of 
production is, in fact, the determining 
factor in the volume of gold produced. 
Because of the depression, gold mining 
has been stimulated. The price of 
everything the gold mines must buy— 
such as labor, supplies, fuel—has 
dropped, and consequently ore that 
could not be treated at a profit formerly 
is now available for exploitation. 

Gold production in 1931 was more 
than 21,300,000 oz., compared with 
20,150,000 oz. in 1930, and about 

368 

S. D. Strauss 

Producing Gold 

Homestake Mining...... 
Alaska Juneau.......... 
Eureka Standard. . 
Cresson Consolidated. . 
Shenandoah Dives.. 
Idaho Maryland......... 

ps 

Production———. 

United States Mines 

Zz. O Tons of Per 
Gold Ore Total Ton 

432,381 1,403,939 $4,381,856 $3.12 
178,532 4,162,350 2,394,948 0.56 

8,207 6,622 510.512 13.90 
38,385 80,479 540,527 aa 
30,561 170,795 389, — 3. 30(b) 
27,797 45,005 324,493 0 

755,853 5,899,190 $8,541,653 $1.45 

Expenses —————. -——Dividends—— 
Per er 
Oz. Total Share 

$10.01 $2, 422. 302 *. 45 
13.41 950 0.40 
10.59 99, 951 0.12 
14.10 48,800 0.04 
CONE oct cree ta cae 
Le a ae ee 

$11.30 $2,956,003 ...... 

Mines Controlled by United States Capital 

Oriental Consolidated... . 
Benguet Consolidated... . 
Balatoc Mining......... 

PORBIB... oo ciccc ce 

TD I 66.55 6.5-5:5 05's 
Hollinger Consolidated.. . 
Teck-Hughes........... 
McIntyre Porcupine..... 
Dome Mines............ 
Wright-Hargreaves...... 
Sylvanite Gold.......... 
Howey Gold............ 
eam Mines........ 
Siscoe 
Kirkland. Lake Gold..... 

eee 

Government Gold....... 
Crown Mines........... 
New Modderfontein..... 
Randfontein.... . 
SD. 

Sub Nigel........ Eres 
Robinson Deep.......... 

Geduld Proprietary...... 
Langlaagte............. 
West Rand Consolidated. 
Consolidated Main Reef. 
Van Ryn Deep.......... 

Modder Deep........... 
TS See 

Nourse Mines........... 
West Springs........... 
Geldenhuis............. 
Durban Roodepoort. .... 
err 

Witwatersrand.......... 
New Kleinfontein....... 
Van Ryn Estate.. a 
Witwatersrand Deep... “e 
Luipaards Vlei.......... 

Transvaal Gold......... 
East Geduld............ 
Meyer & Charlton....... 

Cam & Motor... ..5.65<0. 
Globe & Phoenix.. 
Wanderer Consolidated. . 
Sherwood Star........... 
Ashanti Goldfields....... 
Taquah & Abosso....... 

50,204 208,366 $716,751 $4.16 $14.32 $429,390 $1.00 
80,608 112,524 948,864 8.42 1.275 850,000 0.425 
68,065 57,675 580,285 9.90 8.54 675,000 0.675 

198,877 378,565 $2,245,898 $5.93 $11.29 ek 

Canadian Mines (e) 

441,461 698,624 $3,605,369 $5.16 $8.15 $4,800,000 $2.40 
487,123 1,640,705 7,275,000 4.43 14.90 3,444,000 0.65 
288,950 396,200 2,113,549 5.34 7.31 3,118,144 0.65 
223,325 558,115 2,547,275 4.56 11.40 798,000 1.00 
169,686 542,600 1,889,201 3.48 11.10 953,334 1.00 
140,520 266,352 1,631,341 6.10 11.50 825,000 0.15 
43,437 91,621 703,010 7.67 16.18 131,90 0.04 
41,702 211,552 711,175 3.30 Pee ok wawevan  spapaen 
36,278 130,585 649,175 4.98 ECE — Se cccibwd’ dawatte 
35,936 55,675 345,001 6.20 DE Gaeceenins . Waaet 
28,315 52,628 412,832 7.85 i orn 

1,936,733 4,644,657 $21,883,928 $4. 4.71 $11.29 $14:070,556 ....... 
21,223,410 4.57 10.96 13,650,338(f) 

South African Mines 

-—— Production — —__—_——— Expenses — — —— Dividends——— 
Zz. O Tons of Per Per er 

Gold Ore Total Ton Oz. Total Share 

1,129,872 2,435,000 £2,081,677 17/1 37/1 £1,260,000 4/6 
986,329 3,136,000 3,100,000 19/9 63/- 660,144 7/- 
805,560 1,965,000 1,542,766 15/8 38/- 1,610,000 11/6 
745,313 2,751,000 2.575.839 18/9 69/- 101,589 -/6 
501,085 1,865,000 1,977,184 21/2 78/- 75,000 -/6 
479,205 958,000 1,082,084 22/7 45/- 302,808 4/- 
414,539 1,138,500 1,211,855 21/3 58/- 408,000 8/- 
413,688 843,000 934,040 22/2 45/- 581,250 7/9 
352,624 410,000 736,134 35/10 42/- 487,500 6/6 
334,457 1,158,000 1,120,619 19/4 67/- 155,052 oes 

323,616 1,012,000 824,541 16/3 51/- 493,039 6/9 
317,659 943,000 979,718 20/9 62/- 303,966 4/- 
287,225 1,066,000 987,714 18/6 68/- None None 
271,140 795,000 965,868 24/4 71/- 151,542 2/6 
268,940 753,000 806,927 21/5 60/- 299,223 4/- 

268,790 533,800 416,029 15/7 31/- 600,000 6/- 
264,895 887,000 705,004 15/11 53/- 420,000 3/- 
264,018 $, eth 000 1,123,807 22/- 85/- None None 
262,548 6,800 971,700 21/- 74/- 41,667 -/2 
255,908 865 500 899,797, 20/10 70/- 186,161 4/- 

248,329 827,600" 970,782 23/6 78/- 58,774 1/6 
210,498 851,800 734,833 17/3 70/- 134,475 1/6 
198,843 861,900 772,963 17/11 78/- 56,666 \/- 
183,020 565,200 690,670 24/5 76/- 56,250 1/6 
153,028 741,500 619,884 16/9 81/- 16,377 -/6 

146,423 717,500 613,763 17/1 84/- 23,481 1/- 
124,782 611,200 543,209 17/9 87/- None None 
122,488 530.500 457,895 17/3 75/- 31,250 V/ 
103,767 442,900 449,042 20/3 86/- None None 
94,471 374,500 357,785 19/1 76/- None None 

60,295 190,216 226,532 23/10 76/- 21,449 -/9 
56,003 231,700 191,060 16/4 68/- None None 
49,080 206,120 186,548 18/1 76/- None None 

10,727,656 32,691,636 £31,972,194 19/7 59/6 Pi RS eo 
$155.338.268 $4.72 $14.43 $41,569,643(f) 

Rhodesian and West African Mines (d) 

123,339 293,000 £305,170 20/10 49/6 £150,000 4/- 
65,961 72,297 151,000 41/10 45/10 80,000 2/- 
44,968 182.651 127,500 13/11 57/9 None None 
27,450 55,200 66,912 24/- 48/4 30,000 1/6 

172,683 147,104 291,782 39/9 34/- 337,500 3/7} 
42,922 120,053 141,663 23/7 66/3 24,125 -/6 

477,323 870,305 £1,084,027 25/- 45/3 Cs —_——e 
$4,878,121 $5.60 $10.20 $2,797. 313(f) 
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Mines Under British Control (d) 19,500,000 oz. in 1929. It will probably 
be 22,800,000 oz. in 1932, thereby ex- _ John del Rey, Brazil... 115,473 221,800 £327,500 29/5} 56/7 £67,598 —_2/- , 

et atino Gold, Golombis... 37,130 36,140 105,000 58/4 57/- 7688 1/-(c) ceeding the record of 22,700,000 oz. 
Chosen Corporation, Korea 39,349 115,100 157,061 27/- 80/- None None set in 1916 I have collected some 

Cn ee ee 191,952 372,040 £589.56! 32/-, em £75,286 ane ae figures covering the larger individual 
42,699, ae a gold mines. They show that 85 of 

; ; these mines produced 15,803,227 oz. of 
Gold Production Costs by Countries (/) gold, or about 75 per cent of the total 

“ai aa” oe _— Per _ yee ‘S07 ATN sx cove as No. 0} Zz. 0 ons 0 er er ore, an al - in 1V1 . 
Mines Gold Ore Total Ton Oz. Dividends TI i fi P $ ; f h st sores 

Union of South Africa (f). 33 10,727,656 32,691,636 $155,338,269 $4.72 $14.43 $41,569,643 DEE. PETES: SNS SOE Se SRO 
Canada (f) ese erate W 1,936,733 4.644.637 21,227,410 4.37 10. 96 13,650,338 fiscal year available (in most cases, 
Jnit See , :059, 241, . : 1220, r 

ei fuen is Sea HRA AEA, FB 181389 Dee, 311951). They show, therefore United States contro! + : 26 ‘ : 5 R ’ ’ . ° ow, T re, 
British controlled (f)..... 3 191,952 372,040 2'653,025 7.13 13.82 358.787 cg ) die therefore 

‘on ‘deine that for three-quarters of the world’s 
lay en 62 14,318,394 44,846,393 $194,884,376 $4.34 $13.61 $63,246.474 production, dividends averaged $4.30 

per ounce of gold recovered, or $1.40 
Dividend-Paying Mines for Which Cost Figures per ton of ore treated. The average 

Are Not Available yield of this ore was 0.323 oz. gold to 
the ton, or about $6.60 per ton. 

———— Production Total ; _- “ oa ce” eae Eiieiieade Figures covering the cost of produc- 
tion are not available for all of these 

United States . but Ih led 

OM ad cs oe us'vdadaicedesesoes. 95,000 214,734 $95,000 Paani: Sgt ave compiled costs cover- 
Golden Cycle. Se cares: cfm aicnbaate aedt 190,000(9) 300,000(9) 264,000 ing 62 of them. The average cost of 
Tom Re DRG rein see Keres cacteats ,000(g) ,000(g) t : hath Lb: 

Sn cant cavtcasa vewads 22,000(g) 270,000(g) 40,000 production for the 62 mines, which 
United RN RETR E R H 13,000(0) 40.000(0) 48.017 produced 14,318,394 oz. of gold from 
Pe re etrae naa es eae — —_e_ he 44,846,393 tons of ore, was $13.61 per 

Totals Dao ee KOC + KE OD Ke ee OS Reed Wee 283,000 970,000 $696,517 OZ. of gold recovered, or $4.34 per ton. 

British India (d) The 62 mines paid dividends of $63,- 
Mysore, | eee ee 96.042 182,731 £43,005 246,474, which means that the dividend 
IS i .5.6 3 se owe h WER ee eS . , 3 , 

Champion Reef... 2.22 65.719 98.930 26,000 per ounce was $4.42, and per ton of ore, 
ee eee Cie ee _ 63,023 135,095 6,000 $1.41. These figures indicate that 

aac cvned ree astee nr. 304,620 639,795 £138,680 $614,060(/) about $2.64 per ounce goes to surplus, 
Australia (a) taxes, royalties, and other miscellaneous 

Great Boulder...........0..e.ceee. 73.904 120,140 £21,875 charges. It is possible to make a rough 
South Kalgurli............ chang ried 44,900 101-171 31.12 ; : . 
MME... ccc la cc cccecsecc ces 25,000 30,000 50.000 estimate on the cost of production fot 
RE REE EE RI Hae 2,000 4,118 6,000 the remaining 23 mines. They aver- 

TOBID. . oncscsccccccucvecedeces . 145,804 255,429 £109,000 $490,500(/) aged a dividend of $3.20 per ounce of 
gold recovered, indicating a cost of 

Belgian Congo (h) - Be 
production of about $15 an ounce. s,s innanesaiw cid iaxiess 170,003 (i) $540,154 ; 

Ns fx cheicss ys os kere s neacdacs 36,940 (i) 38,920 The bulk of the world’s gold produc- 

I oi oy ce vanen lacie es 206,943 $579,074 tion is recovered at an average profit 
of 25 to 35 per cent on the value of 

Other British Africa (d) : 
the output. Is there any other industry 

pn ; 38,264 255,675 £57,895 
Na deat cdioe -cawehvantascaune 32,557 76,400 37,500 of like magnitude that can show a saps eats FO nin walt 5 ; 
be co saxienestacevcaneens ac | eee 332,075 £95,395 $439,277(7) Similar record? Does it not seem 

Cente tes logical to expect a much larger produc- 
: tion could be obtained at a lower 

Pioneer...............0-. eadatae Sa 34,000 $155,840 $151,000(/) , > 
im Seite senate de margin of profit? That huge tonnages 
en oer eS of low-grade ore carrying gold exist 

iC Ri: MMe a is without question. But capital is 
ih ond ia 4 nah easonseees . 75,468 223,722 £95,181 illi mble on its exploitation. 
Santa Gertrudis................... fers 32,422 379,954 97,088 unwilling to ga ble o goes 

scum A Ae samen Bankers want more gold, but they are 
403.600 1,857,998 bay fg ht not willing to furnish the money to 

$2,620,997(f) $1,747,332) get it. Undoubtedly, gold mining, like 

Dividend Totals every other industry, has had its fakers, 
perhaps more than its fair share of 

No. of — —Production —, Dividends fakers. B here are reputable gold- 
Mines Oz. of Gold Tons of Ore (f) = — ut t 7 “a fi a en & t 

Other United States mines.................. 6 283,000 970,000 $696,517 ‘mine operators in the held who are at- 
POM cescacavisaresesceresvesceres 4 304,620 639,795 614,060 tempting to raise funds for the develop- 
PE ie ond Os. = i 5:8 Waele we MRE tees 4 145,804 255,429 490,500 ee Id 7 } 
aoa Ss cis Lonetnugast suai 2 206,943 (i) 579074. ment of promising go | prospects that 
se ape eS : poy as 439.277 are, admittedly, speculations, but which 
Byproduct Mines (/)...............-.....-- 4 443,647 1,857,993 1,747,332. deserve a trial. If the gold supply is 

NE OE ree Vath, eye 23 1,484,835 4,089,292 $4,717,760 to be maintained, capital must be avail- 
Mines for which cost data are available. ..... 62 14,318,394 44,846,395 63,246,474 able for gold-mine prospects. ‘ 

Sn eRe ae Sickt =e 15,803,229 48,935,687 $67,964,234 The accompanying tables, which 
(a) Adjusted , show in detail the figures for cost and 
a justed expenses to cover copper-silver operations. : eee t 
() Total per-ton cont, including copper-silver. output of gees gold yer the world 
c) On preferred stock only. nerit explanation and comment. 
(d) Figures in British pounds, which averaged about $4.50, United States currency, in 1931. es mae t P fi tT hee 
(e) Figures in Canadian dollars, which averaged about 97c., United States currency, in 1931. In arriving at the cost figure, ave 

A oe agua scaled eliminated, where possible, depreciation 
A pt awe francs, converted to United States currency at 2.78c. per franc. and other charges. Only actual cash 

a ot available. a ae 
0) bt permet any a * mines for by ante date axe gvalinble only. ang a paige a sepiacone 
(k) Gold represents at least r cent of the total value of the output. ies based on the profits earnec 
(1) Two-thirds of dividends coll baw been credited to gold production, as this is roughly the impor- oyaitie ~ h P b F 

tance of the gold output of the combined companies compared with that of other metals. or taxes on income have not been 1n- 
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cluded. The figure for cost per ounce 
is the total operating expense divided 
by the number of ounces of gold pro- 
duced. In the case of one mine, 
Shenandoah-Dives, which has a by- 
product output of copper and silver, I 
have included only the proportionate 
share of the total expense that can be 
charged to gold production. It will be 
noted that calculations for certain other 
mines — Noranda, Waihi, Premier — 
could have been made on this basis, 
but that I have not attempted to arrive 
at their costs because the byproduct 
metals furnish a large proportion of 
the total revenue, and the per-ton costs 

would be thrown out of line. 
Many of the mines are in countries 

that have gone off the gold standard. 
In Canada, for instance, the mines are 
obtaining $23 in Canadian currency an 
ounce for gold, instead of $20.67 an 
ounce as they formerly did. As the 
costs have remained the same (say, $11 
an ounce) in Canadian currency, the 
gold mines are actually enjoying a 
premium. When converted into the 
American equivalent, therefore, the 
costs show a proportionate decrease. 
In the tables, the costs for the indi- 
vidual mines have been shown in the 
currency of the countries where they 
are situated; but, in converting the 
totals, United States currency valucs 
are used to permit comparisons between 
different countries. Therefore, the 
costs of individual mines in countries 
off the gold standard are really lower 
than shown in the table. Costs of the 
Lake Shore mine, for instance, are 
shown as $8.15 per ounce of gold 
produced. On the assumption that the 
average depreciation in Canadian cur- 
rency for the entire year 1931 was 3 
per cent (a reasonable assumption, 
inasmuch as depreciation did not start 
till September, and then fluctuated be- 
tween 10 and 15 per cent), the Lake 
Shore cost in United States currency 
was really only about $7.90 per ton. 
Two groups of mines are listed in my 
cost tables that were affected by de- 
preciated currency—Canada and the 
British African producers outside the 
Union of South Africa. I have as- 
sumed that the Canadian dollar was 
worth 97c. in United States currency 
and that the British pound was worth 
$4.50 in United States currency. To 
obtain the cost of any individual mine, 
these figures should be used. The large 
group of producers in the Union of 
South Africa were not affected, because 
the South African pound remained on 
a gold basis. In converting costs for 
individual South African mines into 
United States currency a value of $4.87 
per pound must be used. 

I have not attempted to show the 
operating costs of any of the large 
Australian mines, because a consider- 
able proportion of their output comes 
from ore bought from leasers, and 
therefore the costs are dispropor- 
tionally high. In addition, Australian 
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exchange has been depreciated since 
early in 1931, at rates from 10 to 30 
per cent below sterling, and no reliable 
average figure.is available. The Aus- 
tralian dividends are paid in British 
pounds, however, so that the $4.50 ratio © 
may be used in converting them into 
United States currency. 

It will be seen that, measured in 
United States currency, the lowest-cost 
groups on a per-ounce basis are the 
British African mines (other than 
those in the Union), and the Canadian 
mines. The Ashanti Goldfields mine, 
on the Gold Coast, and the Lake Shore 
and Teck-Hughes mines, in Canada, 
are largely responsible for the good 
showing of these two groups. These 
three mines rank among the highest 
in yield per ton of ore treated, as well 
as in dividends per ounce of gold 
produced. Only one other mine, the 
Modder Deep, on the Witwatersrand, 
can compare with them in the per-ounce 
cost columns. 

From the standpoint of cost per ton 
of ore treated, the United States is 
much lower than any other country. 
The reason for the remarkable record 
of $1.45 per ton treated is that the bulk 
of the United States tonnage is treated 
at the Alaska Juneau mine, which 
handles more than 4,000,000 tons an- 
nually at a cost of less than 60c. per 
ton. Of interest to note is the fact that, 
although Alaska Juneau produces only 
slightly more than 1 per cent of the 
total gold output (of the 62 mines for 
which cost figures are given), it pro- 
duces nearly 10 per cent of the total 
ore output. If Alaska Juneau were not 
included in the compilation, the average 
cost per ton of ore treated would be 
$4.73. With Alaska Juneau included, 
the average cost per ton is only $4.34, 
a difference of nearly 40c. due to one 
mine. 

The United States cost figures are 
unfortunately not entirely representa- 
tive, because most of the California 
lode mines do not publish statements. 
These mines are owned by closed cor- 
porations. The Alaska dredging units, 
controlled by United States Smelting, 
are large gold producers, but no data 
on their operations are published. In 
fact, the only dredge producers of 

placer gold for which any figures ate 
obtainable are the two Belgian Congo 
companies—Kilo-Moto and Grand Lacs, 
Production from dredges or other 
sources of alluvial gold was formerly 
larger than production from lode 
mines. At present, however, probably 
less than 10 per cent of the gold pro- 
duced comes from dredging operations, 

Much interesting information can be 
gleaned from the tables here presented, 
The Government Gold Mining prop- 
erty, in South Africa, is the largest 
individual gold producer, and it also 
makes the largest profits. However, it 
does not pay the largest dividends, be- 
cause a considerable portion of its 
income goes to the South African 
Government as royalty. New Modder- 
fontein, third as a producer, second as 
a profit maker, ranks first as a dividend 
payer. Lake Shore, the largest pro- 
ducer outside of South Africa, is third 
largest dividend payer and fifth largest 
producer. 

Alaska Juneau ranks first as a pro- 
ducer of ore tonnage as well as lowest 
in grade of ore mined. Crown Mines 
is second as a producer of ore tonnage. 
The highest-grade mine is one of the 
smaller ones—Eureka Standard, in 
Utah, which averages 1.3 oz. per ton, 
or better than $26.50. Ashanti Gold- 
fields and Balatoc Mining, at both of 
which the grade of ore averages about 
1.1 oz. per ton, are second. Very few 
mines even approach Alaska Juneau in 
the low grade of ore mined. One such 
mine (Mountain Copper, in California) 
does not publish enough data to war- 
rant inclusion. Other low-grade mines, 
however, are the Rose Deep and New 
Kleinfontein, on the Witwatersrand; the 
Wanderer, in Rhodesia; and_ the 
Howey, in Canada. Homestake Min- 
ing, formerly a low-grade producer, 
has been mining better grade ore re- 
cently. This mine, operated contin- 
uously for more than 50 years, is one 
of the oldest. The record for con- 
tinuous operation probably belongs to 
the St. John del Rey mine, in Brazil, 
which last year celebrated its centenary. 
Some of the Rhodesian mines were 
worked in Biblical times, so the legend 
goes, but they have not operated con- 
tinuously. 
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The Mount Isa Enterprise 

Senior 

Isa, Queensland, was a relatively 
recent event. Mr. Leslie Urquhart, 

of Russo-Asiatic, became interested in 
the property late in 1927, leading to 
absorption by Mining Trust. American 
Smelting & Refining acquired a minor- 
ity interest in Mining Trust in the 
latter part of 1930, and has since under- 
taken the management of all technical 
matters. Since early in 1928 the Mount 
Isa company has carried on an extensive 
development plan, so that the mine is 
now one of the largest lead-zinc-silver 
deposits of the world, with proven ore, to 
a depth of 1,000 ft., amounting to about 
30 million tons, developed by diamond 
drilling and underground work. The 
ore appears to consist of several lenses, 
parallel to one another to a greater 
or lesser extent, occurring in sediments, 
mainly shales. The upper levels, down 
to about 200 ft., are carbonates; below 
this the ore is sulphide. The mineral 
belt extends north and south for the 
length of the property, a distance of 
about 24 miles. During 1931 the ore 
reserves, which stood at 30,554,000 tons 
in August, 1930, have been recalculated, 
and about 11,000,000 tons, assaying 4.8 
per cent lead and 2.6 oz. silver, has been 
excluded as unprofitable at present metal 
prices. The reserves of profitable ore 
are given in Table I as follows: 

[) ts Queens OF ORE at Mount 

Table I—Mount Isa Ore Reserves, 1932 

Long Tons Pb,% Ag, Oz. Zn, % 
Carbonates 

Black Star 3,162,000 8.5 ace 
Rio Grande 217,000 15.2 10.6 
Black Rock 174,000 20.6 10.1 
Mount Isa 102,000 12.2 3.2 

Sulphides 

Black Star 15,179,000 8.3 mal 8.9 
Rio Grande 286,000 14.6 7.2 6.1 

Total 19,120,000 

Present underground developments 
include the Urquhart or ore shaft 
(505 ft. deep); and, 1,650 ft. to the 
northwest, the man and supply shaft 
(350 ft. deep). The main-haulage tunnel 
connects the two, and is extended 1,800 
ft. beyond to serve the glory holes of the 
carbonate ores of the Black Star lode. 
About midway between the two shafts, 
a branch, 2,650 ft. long, extends south 
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to the sulphide ores of the Rio Grande— 
a total of 6,100 ft. of 8x8-ft. main- 
haulage tunnel. The Urquhart shaft has 
three 6x6-ft. compartments, two for the 
skips and one for ladders, pipes, and 
other essentials. The man and supply 
shaft has one cage compartment 12 ft. 
8 in. by 6 ft. 6 in.; one compartment for 
cables, pipes, and counterbalance, 6 ft. 
0 in. by 4 ft. 4 in.; and one for ladders, 
also 6 ft. by 4 ft. 4 in., or 12 ft. 8 in. 
by 11 ft. 4 in. in all, inside timbers. All 
water drains to the Urquhart shaft, 
where the main-station pumps operate. 
Through this shaft the ore is hoisted to 
the mill bins. 

I and my son, M. J. Callow, were 
responsible for the design, construction, 
erection, and starting up of the surface 
works, comprising (1) auxiliary diesel 
plant of three 275-hp. National diesels 
and 150-kw. alternators; (2) mine com- 
pressor plant of four Bellis & Morcom 
two-stage compressors, each 2,100 

cu.ft.; (3) main power plant of two 
5,000-kw. turbo-generators, two Bab- 
cock & Wilcox boilers, and other equip- 
ment; (4) shaft equipment of one 
Fraser & Chalmers single-drum. semi- 
automatic hoist, 220-hp. motor, a 55-ft. 
headframe and a 6xl12-ft. cage; one 
Fraser & Chalmers double-drum, semi- 
automatic hoist, 1,525-hp. motor, 115-ft.. 
headframe, 7-ton skips; (5) mill of 
2,000 tons’ daily capacity: (6) smelter, 
with filter plant, D.&L. sinterers, blast 

J. M. Callow 

furnaces and other equipment; (7) 
assay Office, including crushing and 
sample room; (8) underground equip- 
ment, including skip pocket, electric lo- 
comotive haulage system, and station 
pumps; (9) warehouses, machine shops, 
boiler shop, roads, and railway yards. 

I arrived in London on July 4, 1928. 
My son left London for Australia on 
March 2, 1929, arriving at Mount Isa 
about seven week later. The mill started 
operating on May 11, 1931, and the first 
blast furnace went into operation a 
month later. The original estimate of 
the time required was eighteen months 
from the start of excavations. The work 
took 24 months, although constructien 
crews were reduced to 120 men for the 
last six months, because of mine-develop- 
ment delays. The number of men em- 
ployed varied up to a maximum of 800; 
an average was about 400. Work in- 
cluded a complete change of site, and a 
subsequent delay of three months over 
smelter-site titles. 

Total expenditures for equipment 
listed, including charges up to the date 
of starting, were $6,500,000. The orig- 
inal estimate made in June, 1930, was 
$6,000,000, which was therefore ex- 
ceeded only by about 84 per cent, not- 
withstanding changes, delays, and other 
unexpected contingencies. Up to the 
end of August, 1931, the company had 
expended on the entire enterprise be- 
tween $17,000,000 and $18,000,000. The 
power house cost $109 per horsepower 
installed; the mill, $828 per 24-hour-ton 
of capacity; and the smelter, $5,000 per 
24-hour-ton of concentrate smelting 
capacity. 
When the work was first started the 

labor available was inferior and shiit- 

Mill and headframe looking north 



less, as was to be expected, and much 
selection was necessary. Every possible 
line of work is unionized, and interfer- 
ence with business is irritating and 
costly. At least 22 different labor 
awards were involved. 
Two strikes occurred—one over beer, 

which lasted two or three days; and an- 
other, lasting two or three weeks, when 
the machinists went out over a refusal 
to reinstate some men discharged for 
incompetency in the mine. The com- 
pany stood pat, and all went back to 
work again. 

The men themselves are, for the most 
part, moderate and reasonable. Union 
elections are still run by a show of 
hands; and, until the secret ballot is 
adopted, there is no hope of the 
Australian worker regaining his liberty 
and freeing himself from the intimida- 
tion practiced on him. The political 
situation changed for the better in the 
Federal election last November, and the 
friends of Australia confidently believe 
that general conditions will improve as 
a result. 

Ore at Mount Isa consists of car- 
bonate and sulphide lead, and some zinc. 
The original plan was to mine the lead 
carbonates separately, and treat them in 
two mill units, and the sulphide lead- 
zinc ore in the third mill unit. This 
meant double-skip pockets and other 
complications, which, in view of the low 
price of zinc, have been avoided. 

Continuous test work on the ground 
demonstrated the feasibility of mixing 
the two classes of ores for treatment in 
the proportion of 2 tons of carbonate 
to 1 ton of sulphide ore, and this is 
present practice. Carbonate ore from 
the glory holes and sulphide ore from 
the stopes are dumped together into the 
underground  skip-loading _ pockets. 
Mixing and proportioning begins at this 
point and is given careful attention, both 
here and in the crushing plant, and in 
the bedding bins for the crushed ore. 
Intimacy and uniformity of mixture are 
essential for effective flotation. 

Concentrator feed averages 13 per 
cent lead, and of this one-half is re- 
covered on tables. The tailing, re- 
ground to 80 mesh in ball mills, is 
conditioned with soda ash, after which 
the lead in sulphide form is floated, 
using xanthate and aéro-float. The pulp 
is then agitated for 20 to 30 min. with 
sodium sulphide (4 to 6 lb. per ton), 
preparatory to floating the sulphidized 
lead carbonate in a second set of cells. 
Zinc sulphate and cyanide are sometimes 
introduced to depress the zinc, although 
mining is regulated so as to select ore 
that is lowest in zinc content. Some 
day, it is expected, or at least hoped, 
the zine will be worth enough to war- 
rant recovery. Concentrate averages 

45 to 50 per cent lead, with an over-all 
recovery of 85 per cent. The suc- 
cess of combination treatment is at- 
tributed to two factors: (a) the lead 
carbonate is of a hard variety; and (b) 
the ore is relatively free from con- 
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Smelter looking south 

stituents that would consume sodium 
sulphide and make the cost excessive. 

The concentrator plant consists of 20 
Deister Plat-O tables, connected with 
the two carbonate units. The third, or 
sulphide unit, is a duplicate of the car- 
bonate units, except that no preliminary 
tabling was expected to be practiced on 
the sulphide ores. For this reason the 
tables were placed in the rear of the 
fine-ore bins, to maintain uniformity of 
design in all the three fine-grinding and 
flotation departments. Eventually, when 
the carbonate ores are exhausted and 
only sulphide ore is available, the use of 
tables will probably be abandoned. Each 
fine-grinding and flotation unit con- 
sists of two 8 ft. by 60 in. Hardinge ball 
mills, one a primary in closed circuit 
with screen to 25 mesh and the other a 
secondary in closed circuit with Dorr 
bowl classifiers to 80 per cent minus 
200 mesh. 

Each flotation section consists of two 
primary and two secondary sulphide 
cells; eight primary and eight secondary 
carbonate cells, followed by two car- 
bonate cleaners; total, 14 cells per unit. 
The cells are all 15-ft. Callow-McIntosh 
machines, with 9-in, rotors. Perforated 
rubber covers are used, and have proved 
satisfactory with 1 to 2 lb. air. The 
feed (Dorr bow! overflow) is thickened 
before flotation in 2,300-sq.ft. Genter 
thickeners (one to each unit), and the 

concentrates in 1,300-sq.ft. machines 
(one to each section). Thickened con- 
centrate is stored in a 12x12-ft. Gold- 
field agitator, and periodically pumped 
over to similar storage tanks in the 
filter plant at the smelter. The total 
distance pumped is 850 ft., through a 
3-in. pipe line, against a maximum static 
head of 30 ft. 

Crude ore is dry-crushed to minus 
4 in. with two 54-ft. Symons cone 
crushers in closed circuit with Hum- 
mer screens, preceded by two 24x36-in. 
Blake crushers. The Urquhart shaft 
skips deliver direct into the bins ahead 
of this plant. The mill is on the west 
slope of the hill, the smelter is on the 
east slope, and the ore shaft is at the 
top, midway between the two plants. 

The dry-crushing plant has a ca- 
pacity of 250 tons per hour. Trouble 
with dust was expected, and the plant 
was fitted throughout with a complete 
in-draft dust-collecting system, using 
cyclones followed by bags for collecting 
the dust. At times the ore is wet, and 
the dust-collecting plant can then be 
shut down; at other times, when the ore 
is dry, it is essential. 

Filtering the concentrates is done at 
the smelter in three 12x12-ft. Dorrco 
filters. Following the filter plant are 
three 48x396-in. D.&L. sintering ma- 
chines (and space for a fourth) ; 48x180- 
in. Bunker Hill type blast furnaces (and 

Concentrator table section 
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space for a third); four 50-ton lead 

kettles ; and two Newnam casting wheels 

and pig pullers. Sintering-machine and 

blast-furnace gases, discharged into 
a common flue, pass through a spray 

chamber and cooling flues to a Cottrell 
plant, thence to two 132x44-in. induc- 
tion fans having a capacity of 125,000 
cu.ft. per minute each, and thence to 
atmosphere through a 15x150-ft. brick- 
lined steel stack. 

Coke, limestone, and iron flux are 
handled through a railroad track hopper, 
crusher, and conveyor system to steel 
storage bins. That sinter not going 
direct to the furnaces goes by steel-pan 
conveyor likewise to the same battery 
of bins. The storage bins have ca- 
pacities for the several ingredients as 
follows: (1) coke, 2,000 tons; (2) iron- 
stone, 500 tons; (3) sinter, 600 tons; 
(4) limestone, 400 tons; (5) slag 
(granulated and shells), 1,000 tons; (6) 
D.&L. fines, 2,000 tons; (7) balloon-flue 
dust, 1,200 tons; (8) coke breeze, 200 

Pulp and concentrate thickeners 

tons; total 7,900 tons. The bins for 
items 1, 2, and 3 are discharged by 
means of Leviathan belt-feeders, 
operated from and delivering into 
Anderson auto-weighing electric charge 
cars, which are run directly over the 
blast furnaces to discharge their load. 
They can carry up to three tons of 
charge, plus the necessary coke. The 
dust from the Cottrell plant hopper 
conveyors discharges into a partly sub- 
merged spiral-screw mixer, inclosed in 
a dust-tight housing. Sufficient water 
is added here to sluice it to a 30-ft. 
Dorr thickener. The mud is pumped 
over to the filter plant and worked 
off continuously by mixing it with the 
incoming concentrate from the mill. 

The D.&L. feed consists of con- 
centrates (47 per cent lead and 9.2 per 
cent sulphur), Cottrell dust, and wind- 
box clearings, the two totaling 57 per 
cent; return sinter fines, 15 per cent; 
granulated slag, 23 per cent; crushed 
limestone, 5 per cent. A total of about 

Ball-mill grinding section 

625 tons per day is being handled in the 
three machines, producing about 490 
tons of finished sinter, which assays 
about 34 per cent lead and one-half of 
1 per cent sulphur. 

Items 4, 5, 6, 7, and 8 are drawn off in 
their proper proportions, by automatic 
feeder-conveyors, into a conveyor and 
elevator system delivering the mixture 
into a 10-ton dry hopper fitted with a 
variable-speed traveling belt feeder, and 
discharging into a single-shaft, 16 in. 
by 16-ft. knife-blade mixer making 50 
r.p.m. The cake from any one of the three 
Dorrco filters is conveyed to the head 
of this same mixer, and the wet and dry 
ingredients are there intimately in- 
corporated in any desired proportion by 
varying the speed of the dry-hopper 
feeder. A conveyor fitted with auto- 
matic scales takes this mixture over to 
the D.&L. feed hoppers. En route is a 
600-ton storage bin, to which the mix- 
ture, in an emergency, can be diverted 
and afterward reclaimed. 

Blast-furnace feed consists of 96 per 
cent sinter plus 2 per cent by weight of 
ironstone, and about an equal quantity 
of dross. Coke amounts to about 12 
per cent, by weight, of the charge. The 
two furnaces are handling about 220 

to 225 long tons of charge each per 
day. 

The pig lead assays°99.5 per cent lead; 
50 to 80 oz. silver; 0.118 per cent 
antimony; 0.017 per cent arsenic; 0.003 
per cent bismuth; and 0.128 per cent 
copper. It is shipped in 20-ton cars 
to Townsville, thence by steamer to the 
company’s refinery at Northfleet, on 
the Thames, England. The refined lead 
assays 99.994. Present output is about 
3,750 tons of lead per month, but it is 
being increased to 5,500 tons by the 
addition of another blast furnace, three 
more sintering machines, and another 
unit to the Cottrell plant. 

The power house consists of two 5,000- 
kw. units. Total requirements to date 
being about 3,000 kw., only one of these 
units is operated at a time. 

Pulverized coal is used for fuel. It is 
received from Bowen (on the coast, 700 
mi. distant) in bottom-dump cars, which 
discharge through a grizzly into a track 
hopper, thence through spiked rolls to 
be reduced to minus ? in., and by Hunt 
conveyor to bunkers, or, if they are 
full, to a stockpile. The crushed coal 
is recovered as required by drag-line 

Pneumatic flotation cells 
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scraper. This method of piling and 
recovering is satisfactory, and no 
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trouble has been experienced from over- 
heating. Coal costs 40s. per long ton 
at Mount Isa. It is dry, easily pul- 
verized, and of good quality, running 
12,500 B.t.u. 
The equipment comprises two Bab- 

cock & Wilcox marine-type water-tube 
boilers, each having 8,160 sq.ft. heating 
surface, evaporating 62,500 lb. per hour, 
and making steam at 270 Ib. per square 
inch working pressure and 750 deg. F. 
superheat; two 16,000-sq.ft. air pre- 
heaters, and fans; two No. 6 Fuller 
pulverizing mills, and 6,000-cu.ft. ex- 
haust fans; two 72x110-ft. steel stacks; 
two Fraser & Chalmers turbines, direct- 
coupled to 5,000-kw. Witton alternators, 
which, are 3-phase, 50-cycle, 3,300-volt, 
3,000-r.p.m., and air-cooled; two Hick- 
Hargreaves 4,550-sq.ft., surface con- 
densers, with duplicate circulating and 
extraction pumps; two Hick-Hargreaves 
feed-water heating, deaérating, and 
evaporating plants and the necessary 
pumps; one 188-hp: Ruston & Hornsby 
oil engine, direct-coupled to a 125-kw. 
alternator (440-volt, 3-phase, 50-cycle, 

300-r.p.m.) for starting up and auxiliary 
purposes. 

The turbine plant is served with a 
15-ton single-motor crane. The building 
is of steel, covered with Fibrolite on 
sides and roof. Brick was used in the 
construction of the switch room. The 
area covered by boilers, turbines, and 
switch room is 157x76 ft., or about 
12,000 sq.ft. 

For July, 1931, the total power de- 
livered at the various substations was 
2,053,000 kw.-hr. at a cost of 0.57d. per 
kilowatt-hour. Of this, 59 per cent 
was for fuel; 31 for labor; and the 
balance for incidentals. Maximum load 
was 3,950 kw.; minimum, 2,247 kw. 

The auxiliary diesel and compressor 
plant and the man hoist are in inter- 
connecting buildings at the man and 
supply shaft. The diesel plant contains 
three National oil engines approximat- 
ing 750-hp., which are direct-coupled to 
three 150-kw. alternators. They were 
erected hurriedly in July, 1930, to 
furnish power for electric mine pumps 
and continued to be used for this and 
other subsidiary purposes until the main 
power house went into steady operation 
in January, 1931. They are completely 
interconnected with the main power 
lines throughout the camp and are main- 
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tained as standbys against possible 
stoppages in the main power house 

The compressor plant, furnishing air 
at 100-lb. pressure for the mines, com- 
prises four two-stage Bellis & Morcom 
units of 2,100 cu.ft. each, and two 790- 
hp. synchronous motors (3,300-volt, 
231-r.p.m.). Each motor drives two com- 
pressor units direct-coupled to either 
side of the motor by flange couplings. 
To shut down a single compressor unit, 
the bolts are removed from one of the 
couplings. Usually, two units are suf- 
ficient, but three are sometimes neces- 
sary. 
Two 72 in. by 26-ft. air receivers are 

used. The air is distributed throughout 
the mine in a 12-in. main down the man 
shaft and thence along the main haulage 
drifts. Intake air is filtered through 
36 sq.ft. of Midwest air filters. 

The man hoist is a single-drum ma- 
chine, counterbalanced. The ore hoist 
has double drums for operating 7-ton 
skips. Operation is semi-automatic— 
the man hoist by pushbutton, by the 
operator riding the cage, and the ore 

Power plant 

hoist by pushbuttons at the skip-loading 
pocket. At a moment’s notice they can 
both be changed to manual control. 

Both hoists were supplied by Fraser 
& Chalmers, and all the electrical gear 
was furnished by the British General 
Electric Company, Witton, England. 
The installation has given satisfactory 
service, and constitutes a fine sample of 
engineering in every respect. 

Compressor plant, power house, 

hoists, and mill all went into service with 
less than the usual mechanical troubles, 
The power house had only one brief 
shutdown, of a few minutes. At the 
compressor plant some bracing against 
vibration of the air-delivery mains was 
necessary. The hoists gave no cause for 
anxiety, but some changes were neces- 
sary on the skip-dump pockets at the 
Urquhart headframe, on account of the 
wetness of some of the ore. 

The crushing plant and mill required 
no change of importance. Some pumps 
were Overspeeded and surged, and the 
method of feeding and dissolving sodium 
sulphide was modified. High-speed 
agitators in the contact tanks ahead of 
flotation were found necessary to bring 
the recoveries up to the test plant 
results. 

Trouble was experienced at first in 
pumping the concentrate over to the 
smelter, and also because of the sticking 
of the stock-tank rakes, but these diffi- tr 
culties were overcome by insisting on a th 
78 per cent pulp density at all times, and 
by filling the stock tanks only half full. W 
Only 50 per cent of the concentrate to th 
be pumped was flotation concentrate, i) 

the rest of the mixture being table é 
products carrying 5 to 10 per cent of W 
plus 30 mesh. High density and thick i 
pulp were therefore indispensable. A 

The smelter was the cause of some Pp 
delay and at one time a good deal of s 
anxiety. In the filter plant the ribbon P 
conveyors, for conveying and mixing a 
the dry and wet constituents of the t! 
D.&L. feed, had to be discarded, and a HW 
belt conveyor and a relatively short a 
knife-blade mixer substituted. The I 
filters gave trouble until the blow-back j 
arrangements could be modified. The 
quantity of Cottrell-Dorr mud proved f 
greater than anticipated (because of é 
hot-tops at the blast furnaces), and in- J 
stead of using it merely to temper the ; 
balloon-flue dust, the original intention, ( 
it had to be pumped to and filtered with ) 
the incoming concentrates. All of the 
crews were green and inexperienced, 
and several serious breakages occurred. 5 
These, however, were only temporary , 
and unimportant compared with the 

Table II—Details of Hoists 

Man Hoist at Man Ore Hoist at Urquhart 
and Supply Shaft Shaft 

ee Sn 350 650 
Depth of wind, ultimately, ft....................... 950 1,315 
Rope speed initially, ft. per min..................... 500 900 
Rope speed ultimately, ft. per min. ................. 800 1,890 
Co Senet 7,850 (45 men) 16,000 
Weight of cage or skips, Ib................ 00. cece 16,800 12,500 
EE SS Sr re re eee 4,000 ,520 
Weight of counterbalance, Ib........................ rr ee 
I IN Baa ine nro nc 65.0. 5:0 als vo nierss oca'ie sueeias 86. 55 
ING 5. og a 6's S ciwis o 'e.o a waive c.se ce 6 6 5 10 1 

230 kw. 3,300 v., a.c. 
150 kw. 460 v., d.c. 
220 hp. sat d.c. 

en ore eee 
SL te ee eee 
NS Sieh ac a ahs x55 p Fp ahidvee ap'0'6 8 
Diameter of rope, locked-coil type, in................. 

1,175 kw. 3,300 v., a.c. 
1,070-1,660 kw. 500 v., de 
1,525-2,200 hp. is v., d.c 

Diameter and length of drums, ft.................... 11x10 11x5 
Diameter and width of brake path, ft., in............. 12x 6} 12x13 
Dianseter of Grum shaft, 1M. .6....0 cece ee 14 15 
ESE EEE Peer rn 25.4(a) 60 
I I ee eee 480 
eg are hs hie o¥de GEES a wales ss cs one 4% 24.4 to I(a) 8.75 to | 
eae 55x35 71x41 
Headframe, height to sheaves, ft.................... 55 115 
Headframe, diameter of sheaves, ft................05:- 12 14 

(a) The motor-pinion shaft on this hoist is reversible in its bearings, bringing into play a second set of 
gears of a higher ratio, whereby the hoisting speed could be reduced to 350 r.p.m. when necessary to raise 
or lower the 8-ton electric haulage locomotives. 
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Semi-automatic ore hoist, 7-ton skips in balance; shaft collar 

to loading pocket, 650 ft. 

troubles experienced with accretions in 
the blast furnaces. 

At first, the feeding arrangements 
were blamed; then the composition of 
the charge; but eventually the nature 
of the sinter being made was found at 
fault. It was soft, too easily fusible and 
with too many fines, for which single, 
instead of double, sintering was blamed. 
After three weeks of harrowing ex- 
perience, changes were made in the 
smelter personnel, H. A. Nichols being 
put in complete charge of the furnaces, 
and L. K. Jacobsen consenting to run 
the sintering machines and filter plant, 
in addition to his regular duties at the 
mill. O. H. Woodward, from Port 
Pirie, also came up to help and advise. 

Conditions gradually improved. Six 
weeks later R. F. McElvenny, of the 
A.S.&R., accompanied by W. P. Mee, 
arrived at Mount Isa to contribute from 
their experience toward an increase of 
output. At this time about 2,500 tons 
of lead per month was being produced. 
By February the output had increased to 
around 3,750 tons. Messrs. McElvenny 
and Mee recommended the immediate 
installation of the third blast furnace 
and another sintering machine in the 
spaces already provided, to be followed 
by two more sintering machines and an 
addition to the Cottrell plant. This 
additional equipment is expected to be 
in operation by July, 1932, when the 
output is expected to reach 5,500 to 
6,000 tons lead per month from the three 
furnaces. 

Explanation of the formation of ac- 
cretions in the upper part of the blast- 
furnace charge column is to be found in 
the fact that of the total lead in the con- 
centrates two-thirds or more is lead 
carbonate, which softens and fuses at 
the low temperatures at the top of the 
charge column and there forms a pasty 
mass, even when apparently  well- 
sintered material, with sulphur down to 
2 per cent or less, was used. The 
solution of this problem was ultimately 
found to be the addition to the sinter 
feed of high-fusion diluents, the slag 

and limestone, which were otherwise a 
part of the blast-furnace charge, being 
used for the purpose. The slag was first 
granulated and the limestone crushed to 
minus + in. Thus, Port Pirie practice 
of sending to the blast furnace a charge 
consisting solely of sinter and coke was 
followed. 

Mr. Jacobsen maintained that only the 
sulphur in the form of iron pyrites is 
of use in producing the porous but hard 
—and low—sulphur sinter so essential 
to good blast furnace operations. This 
was accidentally confirmed in Novem- 
ber. Results in this month were in- 
ferior to those in October. Because of 
unusual flow of water in the mine, about 

30 tons per day of a certain ore that 
formed part of the mill mixture in 
October was not mined in November. 
This particular ore was found to be high 
in iron pyrites, and although sulphur in 
the mill feed was as high as previously, 
it was not sulphur in the form of iron 
pyrites. Definite agreement was also 
reached that double sintering offers no 
benefits, and that, when conditions of 
feed composition are correct, single sin- 
tering will give as good a product as 
will double sintering at Mount Isa or 
under parallel conditions. 

The original estimates of direct work- 
ing costs on a basis of 2,000 tons per 
day, made in December, 1930, follow: 

Table II1I—Direct Working Costs 
Estimated on 2,000 Tons Per Day 

Milling — 2,000 tons crude ore per day..... $1.50 
Smelting — 400 tons concentrate per day... . 1.76 
Mining and underground 63 
ee” eae ree 3 
Transportation, refining, and sale of bullion.. 2.28 

$7.53 

To date, with two out of the three 
mill units running, the tonnage has been 
averaging about 1,200 per day. Not- 
withstanding this restricted tonnage, the 
estimates have been already realized. 
Total cost are 4ls. Australia, equiva- 

lent to 32s. British, or $5.92 at present 
exchange rates. 

For this tonnage, about 1,000 men are 
directly employed, distributed as fol- 
lows: underground, 260; treatment 
plants, 320; electrical men, 52; work- 
shops, 175; power house, 24; community 
work, 65; general staff and surface, 133; 
total 1,029. 

Auto-weighing charge car and electric locomotive 

=ary 

Mine Boarding-House Efficiency 
ECHANICAL EQUIPMENT 
provided for its boarding house by 

Hudson Bay Mining & Smelting, north- 
ern Manitoba, is of considerable interest 
in that it has greatly lowered the cost 
of catering to the men. It includes elec- 
tric ovens for baking; bread, cake, and 
pie mixers; meat choppers; and, last but 
not least, a potato peeler, which, accord- 
ing to R. E. Phelan, general manager, 
has performed remarkably well. Before 
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the company purchased the mechanical 
peeler, 15 men were required, working 
continuously, to peel the potatoes neces- 

sary to supply the crew then engaged, 
whereas with it one man working one 
shift per day is able to do all the peeling 
necessary. It also improved the potato 
recovery, it seems, because 25 per cent 
more of the potato by actual weight was 
saved with it than when the peeling was 
done by hand. 
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Cost of Open-Stope Mining 

PEN-STOPE MINING is the 
QO) nest ancient of all underground 

mining methods. As a matter of 
fact, it was used in prehistoric time. 
The cost per ton of mining, however, 
is a matter of record only in our most 
modern literature. The first textbook on 
mining, Agricola’s “De Re Metallica,” 
published in 1556 and translated by Mr. 
and Mrs. H. C. Hoover in 1912, 
mentions open-stope mining. Agricola 
gives the economics of mining little 
consideration other than to say that it 
is better to invest in twelve mines than 
in one and that the discriminating miner 
assays the ore and determines if the 
vein is too narrow and hard or too 
wide and soft to be profitable. For 200 
years “De Re Metallica” was the lead- 
ing textbook on mining, but not once is 
the cost of mining mentioned. 

The ore tonnage annually produced 
by open-stope mining has been estimated 
at more than 31,000,000. In the produc- 
tion of the greater part of this the 
stoping cost per ton varies less than by 
any other method. Slight variations 
that exist are due partly to ground con- 
ditions and partly to variations in the 
application of the method itself. Open- 
stope mining is a cheap method. Costs 
lower than it permits are obtained only 
with modifications of the shrinkage 
method as applied in Alaska and by the 
different caving methods used in the 
United States. In a few instances low 
costs cannot be obtained by this method, 
mainly because of adverse ground con- 
ditions where the orebody is very 
irregular and requires much sorting and 
an excessive amount of development 
work, 

In addition to being cheap in point of 
direct operating costs, the open-stope 
method has the added advantage of 
requiring the smallest outlay for plant 
and equipment. If the deposit is flat, 
most of the development is in the ore- 
body, in which circumstance little or no 
money is tied up in barren drifts and 
raises and in broken ore. 

Open-stope mining is applied in dif- 
ferent ways under a variety of condi- 
tions. The definition of the method is 
exactly what the name implies—the 
stope is mined out and left open. If it 
needs support, pillars are left at regular 
or irregular intervals. If support other 
than a few stulls is required, the stope 
ceases to be classed as an open stope. 

Variations of the method are deter- 
mined to a greater or less extent by the 
inclination, size, and shape of the ore- 
body. Two distinct variations are the 
stope-and-pillar method and the glory- 
hole or mill-hole method, of which, in 

This article is the ninth in a series on 
the cost of mining in the United States, 
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turn, sublevel stoping is the most im- 
portant variation. 

The lead-zinc deposits of the Central 
United States are worked almost entirely 
by open stopes with or without pillars, 
as necessity demands. Many of the 
mines in the Michigan Copper Country 
are mined by open stopes of the room- 
and-pillar type, as are some of the iron 
mines of Michigan and Minnesota. The 
method is also used in the Eastern and 
Southern States. Its application in the 
Western United States has been con- 
fined to the smaller ore deposits. The 
varying cost of mining will be consid- 
ered with respect to groups segregated 
on the basis of geographical location and 
as to whether or not the method is the 
more common open-stope method or the 
sublevel variation. 

Tri-State Costs—Table I shows the 
costs of production in the mines of the 
Tri-State district and of Southeast 
Missouri. The costs are closely 
similar. Stoping costs this group 60c. 
per ton, and the total cost of ore deliv- 
ered to the surface is only 90c. per ton. 
Average output per man underground 
is nearly 9 tons per shift. About three- 
quarters of a pound of powder was re- 
quired per ton of ore produced. 

Wisconsin Costs—Table III shows 
the cost of production at four zinc mines 
in the Wisconsin zinc district. The 
labor cost per ton is about 10c. less 
than in the Tri-State district; the stop- 
ing cost is 40c. per ton or 20c. less: 
and the total cost of production is 70c., 
against 90c. per ton for the Tri-State 
district. 

The ore deposits in the Tri-State 
district, Southeast Missouri, and in the 

Wisconsin zinc district occur in beds in 
limestone and shale. In many occur- 
rences the ore bed is sufficiently thick to 
allow of stoping by benching. The ore 
generally drills and breaks easily, 
Mucking is done by hand _ shovel- 

ing, by scrapers, and by mechanical 
shoveling machines. Hand shoveling is 
done at contract prices which vary from 
14.5 to 26c. per ton, depending upon the 
length of the tram and other variable 
conditions. In the Tri-State district, 
hand shoveling into cans is considered 
to be the most economical method of 
loading. 

Michigan Copper Country Costs— 
The cost of mining by open stopes in the 
Michigan Copper Country is taken 
from U. S. Bureau of Mines. Bulletin 
No. 306 and from Information Circular 
No. 6193. The mines are denominated 
as Mine B and Mine C. After the ore 
was hoisted, it was hand-sorted and 7.69 
per cent and 6.23 per cent, respectively, 
were removed as waste. This sorting 
operation on surface is rightly a part of 
the treatment, and, therefore, mining 
costs have been recalculated on the 
basis of the tonnage hoisted. Mine B 
is representative of large open stopes 
with pillar support and Mine C of long, 
narrow, open stopes supported by nar- 
row pillars. The recalculated costs are 
shown in Table IV. 

The ore occurs in beds of amygdaloid 
which dip from 30 to 40 deg. It is 
usually hard to drill and break. The ore 
beds vary from 5 to 18 ft., but are 
occasionally 50 ft. thick. 

Iron Mine Costs—In Table V costs 
are given for open-stope mining of iron 
ore on the Marquette range and at Mine- 
ville, N. Y. 

The ore at the Marquette range iron 
mine (Table V) is tough and hard to 

Table I—Open-Stope Mining: Stope-and-Pillar Method 
Cost per Ton 

Acme 
Mine pies Mine, Mine Barr Mine Hartley 
No. 8, No. Waco, No. 3, Mine, No. 2, Grantham 
8. E. Tr State Tri-State Tri-State Tri-State Tri-State Tri-State 

Missouri. District. District. District. District. District. District. 
Item I. C. 6160(c) I.C. 6113 I.C.6150 I.C.6174 I.C.6159 I.C.6121 I.C.6286 Average 

Stoping 
eS? ere $0. 368 $0.598 $0. 310 $0. 426 $0. 310 $0. 392 $0. 343 $0. 392 
Supervision... 0.030 0.026 0.044 0.027 0.026 0.045 0.037 0.033 
a... 0.072 0.110 0.072 0.117 0. 103 0.157 0.107 0.105 
Timber... ie ERS eee ee. ieee ame | Fleiss eae camara 
Air,drills.....  ..... ee 0.075 0.066 0.114 0.052 0.086 
Power.. 0.046 0.041 SS aes aoe 0.006 0.036 
Miscellaneous 0.033 0.083 See © mune fk ae 0.008 0.043 

Total stoping $0.549 $0.540(b) $0.645 $0.570 $0.708 $0. 553 $0. 596 

eg ras ee eae 
Transportation... 0.205  ..... Stee SS Sore A 
General........ a ae 0.021 0.162 0.043 0.165 SS eee 
Miscellaneous... Seek... ndears 0.036 0.194 0.032 0.120 a ere 

| pe $0. 886 $0.985(a) $0.752 $1.001 $0. 862 $0. 993 $0.781 $0. 894 

Tonnage....... 168,089 68,770 364,285 132,384 90,688 87,563 60,282 
ee 1928 1928 1928 1927 1929 1928 1929 

6 mos. 4 mos. 9 mos. 6 mos. 

(a) Includes development and transportation. 
Mines Information Circular. 
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(b) Includes development. (c) Reference U. 8. Bureau of 
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Table II—Statistical Data 

Powder per Ton Tons 3 os Per Cent 
nder- 

Mine Stope Total Stope ground Total Labor Supplies 

§. E. Missouri.......++-- VCE COREE ERE 0.46 0.55 17.0 9.67 72 28 
Mine No. 8, S. E. Missouri.............. 7 O28 te Sie... 76 24 
Mine No. |. Tri-State district............ +06 Oe.) Bee 63 37 
Mine No. 3, Tri-State district............ ae <n 9.2 65 35 
Acme, Waco, Tri-State district... .... ~ ae oe 68 40 
Barr Mine, Tri-State district............ 0.80 16.0 9.02 8.6 55 45 
Mine No. 2, Tri-State district............ 1.27 12.4 8.93 ey 58 42 
Hartley Grantham, Tri-State district... . 0.74 16.3 10.74 10.4 64 36 

MMO... a xcuccsies luwend ener canes 78 14.7 8. 83 64 36 

Table I11]—Wisconsin Zine District Costs, 1927 (a) 

Mine Mine Mine Mine 
No. |! No. 2 No. No. 4 Average 

Stoping 
Oo er ere or rr ry ee $0. 269 $0. 320 $0. 297 $0. 294 $0. 295 
PONTGURODs « ocr5ce cecenverenncee’ 0.020 0.018 0.022 0.020 0.020 
NUNS so nce dacnenacnceesene 0.073 0.081 0.086 0.088 0.082 
MS ew doe bnsseetheeadeeés . meen  ./ e@heec)” -p“cadeesicn 9)  cemmeee a: comer 
Ct cer ce venetowceakieree.  -s8eeW -  “eween "| dei s “eaten. | aeerata 
PE LCs de CR aOeneRKEeRCee 8 —eéiae ~ ameame “|! gees. © gah. | ~daueea 
DM... ccasieceeseaeuess Dadenen- . [ameee. | co cae. | oc aaa Gee 

i ee eee re $0. 362 $0.419 $0. 405 $0. 402 $0. 397 

Development 
TUMEUR 6 vn no ccc acteavevetes 0.186 0.162 0.189 0.152 0.172 
IL. os vere k Cab ecarnlegue eens 
NN os sis a5. vanities Wale eRe ses 0.115 0.132 0.177 0.091 0.129 

| ST em errr Thre pic $0. 663 $0.713 $0.771 $0.645 $0. 698 
(a) Mining and Metallurgy, July, 1928. 

Table V—Iron Mine Costs 
———Cost per Short Ton < 
Marquette Mineville, 
Range |e # 

I. C. 6138 I. C. 6092 
Stoping 
MN See ee LEU. Ore ad ay apes Me OREN he oa Ree ee eeu ae $0. 458 $0.144 
Bupervision.......6cecs6- Er Pere Pee eek yt ee war 0.023 0.013 
pO eRe 0.093 0.109 
Arr, drills, steel, repairs. . . — 0.093 0.101 
Sn ahd oo RK R ERS te A ar 
| Ee ee —— #3 eae 
EN. 8 Sd sy a Isl WV alps ACRE Ee a a Canons 0.010 0.003 

RI PEt ge ae er ee Pn Pe er eee Seer ae $0. 685 $0. 370 

NIN os Sa co alec cine Hocktbiv orca ce eane wees 0.194 0.145 
NIN 8 No pial a c'e oy 6G 6 RRAO AM CAME HE 0.217 0.628 
General underground........... Clee.  j<  SBateets 
IR, ho SG ee SKS COS + BRS Sr ee Rake eee ae eee 0.023 

BOE shod incl dhe oe ea ido te awe ota ae te ie $1. 256 $1. 166 

ME ccs Camus Cuan hee 1928 1927 

Pounds of powder per ton 
EERE oe et oF 0.62 0.71 
PRUNING 3c c4oa acs hase cares 0.80 0.83 

Board feet timber per ton 
DN Lc 8 ov. US S o-n OTE OT Une A She See de Sweet 0.20 
i ea eh oh GPL Gaon: OED 6 «ale Re eee ee ee 0.40 

Tons per man-shift 
WO a rant oan eetle es oe Saatanta 8.48 12.47 
TI oe. ona pha oh hatin ees ee, ak ae ee aie 6.85 8.38 

Percentage of costs 
|. 2 SAREE SES Sr ce ey tee eRe Ar eel Ser sme et 65 60 
CIR ier ert et eRe ican ale Sa CEERI PA cad Sas ea arie 35 40 

Table IV—Michigan Copper Costs 

——Cost per Short Ton— 
Mine B- Mine C 

CREE iio a iia nha aie $0. 460 $0.578 
Development.............-. 0.182 0.356 
Transportation.............- 0.480 0.449 
CHINE 42 Sen enaevedcwendne 0.007 0.045 

TO i ei ecetinceilds $1.129 $1.428 

Pounds powder perton....... 0.92 0.91 
Board feet timber per ton... .. 0.32 5.36 
Tons per man-shift........... 7.10 6.90 
Wy aca svar aadeer’s 791,961 1,151,557 

Table VI—Open-Stope Mining Costs 
Glory-Hole or Mill-Hole Method 

Mascot, Mary 
Tenn. Mascot, Isabella, 

A.I.M Tenn. Tenn. 
Item Vol. 72. +I.C.6239 I.C. 6397 

Stoping Per Ton 
pe er ee $0.318 $0. 130 $0. 270 
ee eee Pe 0.022 
Explosives...... 0.059 0.045 0.076 
SER ccccan, -<aada 4) scadude \bemame 
BERGE cicie | Scaes 0.042 0.177 
Na cli digas. <) arene 25) degen: — aay 
Miscellaneous... ..... GGee  . wades 

Totalstoping. $0.377 $0. 222 $0.545 

Development..... 0.133 0.053 0.355 
Transportation... . 0.174 0.278 0.714 
General.......... 0.100 0.086 0.154 
WEG c ee” eke 0.060 

RONG 8 des $0.784 $0. 639 $1.828 

ROIS kciid anus 212,990 528,626 108,519 
WONG caecuesede 1923 1929 1928 

6 Mos. 10 Mos 
Explosives, Ib. 

Stoping........ 0.56 0.50 0.42 
: Jae tune wee 0.78 

Tons per man-shift 
Underground. . . ry 10.83 3.58 

OM 64 owes 8.45 2.79 

Stoping Per Ton 

| EOE LET PP TCCOC CRC TPT $1.442 
NIE 5.5.5 dc dacdacqucaddwudeas 0.145 
PNG iki acdccndeuecetundane 0.177 
Rade take cue acaw un ewauardicd 0.025 
Arr, drills, steel, repairs............... 0.430 
MUMMIES Glin cc hea cwcadincdaesedcesa. 1 aan 
ee Ente ee nee 0.056 

TOMI sc 6c ce xind zecdesdade $2.276 

SI fo cc adaestetecaakededes 1.065 
UNS cock cecxddadsaneauatue 0.533 
NN as. satis aenicanse Kkdadatieudie: * “hoses 
Ee CO eee mee 0.127 

WO ia dis cide deavadsanevedieaes $4.001 

Pounds powder 
Tons per man- 

Total, 1.29. 
Percentage: Labor, 73, supplies, 27.0. 

r ton: stopes, |. 18; total 2. 

drill but stands well. The hanging wall 
is slate which slacks, to prevent which 
a little ore is left in the roof. Rooms 
are 25 ft. wide and 25 ft. high and floor 
pillars are from 15 to 25 ft. thick. 
Rooms are driven by breast stoping, and 
the broken ore is scraped into a chute 
or car. Stope drill holes break about 
1 ton per foot of hole. Contractors 
are paid from 32 to 53c. per short ton 
of ore delivered to the chute or cars, 
this including breaking and scraping. 
The contractor pays for his explosives, 
carbide, and hand tools. Where hand 
shoveling in stopes is done, the contract 
price is 18.6c. per short ton. 

The magnetite ore at Mineville, N. Y., 
occurs interstratified in gneissoid beds. 
The ore bed is 3 to 40 ft. thick and 
averages 10 ft., and dips 20 to 30 deg. 
Pillars are left to support the hanging 
wall. Cars are loaded with hoe-type 
scrapers and air-operated shovels of the 
dipper type. Premiums are paid on the 
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Ducktown, Marquette, Menominee __ Fierro, Montreal, Helena, 
Tenn. Range. Range. N. M. Wisconsin. Mont. 

Item I.C.6149 I.C.6179 I.C.6180 I.C.6402 I.C.6369 I.C.6402 Average 

Stoping 
ee eee $0. 131 $0. 160 $0.219 $0.112 $0. 163 See... Awvads 
Supervision..... = ..... 0.022 aS Ss lS eae e ae 
Explosives...... 0.049 0.044 .080 0.057 0.072 Glee rr atest 
cee oe 0.009 i, ee CG“ ‘aesen> | sgeeas 
Air, Grillg....... 0.034 9.027 0.071 0.036 0.009 wee ! 4.eGs 
eee Gia °° ‘paces!’ | > eaeee>) nee “Senate. . 7 -ageies 
Miscellaneous.. . 0.118 0.067 0.009 0.101 0.014 Cee  wases 

Total stoping... $0. 332 $0. 371 $0.415 $0. 306 $0.311 $1.072 $0. 466 

Development..... $0. 229 $0. 223 ee $0. 380 $0. 377 eueus 
Transportation... . 0. 386 0.133 geeee — "Lees 0.248 0.131 d 
ee, ee 0.145 0.171 Cee sade 0.095 2 ee 
Miscellaneous. .... 0.043 Cee... Seaetn.  taaxen 0.052 kerr 

MOMGR. Sciteac.s $1. 135 $0.957 SSG <. nawaxe $1.086 $1.945 $1. 185 

ROMMIRS «. cticvs<s 473,292 140,000 220,000 220,000 700,000 Ct i ie 
Year 1928 192 1928 1929 1928 1929 

Explosives, lb. 
Stoping........ — 0.55 0.40 0.44 0.88 0.57 
. are 0.76 0.73 0.52 0.76 1.26 0.80 

Timber, bd.ft. 
ee cent veee 0.02 ine ede 
UMN Secon ota 0.61 ws 0.03 1.46 0.39 0.62 

Tons per man-shift 
Underground... Prey aaa 6.3 eens 8.66 7.40 9. 

| Re 6.08 11.3 7.95 4 

Table VII—Open Stoping Costs per Ton: 

Glory-hole or Mill-hole Method, Sublevel Stoping 

Burra Burra, 
Mine 
No. 2 

Mine 
No. 1 

Hanover 
Bessemer, 

ift: stopes, 2.18; underground, 1.39; 



basis of hand cars loaded and tons of 
ore broken in stopes. If twelve or 
more cars are loaded and trammed per 
shift, the rate is 26.8c. per short ton. 
The base rate of drillers is $2.88 per 
shift, but the men are paid at the rate 
of 12.5c. per ton for all tonnage broken 
in the stopes. Average wage in 1927 
was $5.63 per shift. The miscellaneous 
charge includes 5.3c. for shaft ex- 
tensions. 

Underground Glory-hole Stoping. 
This method, or mill-holing, requires 
that ore and wall rock stand sufficiently 
well to allow the opening of rather large 
excavations without danger of serious 
caving. The original excavation is en- 
larged by blasting into it additional sur- 
rounding ore, which is drawn off 
through chutes below. In the sublevel 
stopes the same principles are employed, 
the only difference being that the meth- 
ods of breaking the ore is a little more 
systematic, in that sublevels provide the 
working places. Sublevel stoping is 
essentially an underground glory-hole 
method. The ore is broken in the stope 
and falls into chutes, or to grizzly levels, 
where it is drawn off. 

In Table VI, costs of producing ore 
by the glory-hole method of open-stope 
mining are given for the Mascot and the 
Mary mines, in Tennessee. Costs of 
sublevel stoping are given in Table VII. 

Needless to say, with such low costs 
operating conditions must be ideal. In 
each of the mines for which data are 
given the walls are firm and sufficient!v 
strong to allow the opening of excava- 
tions of considerable size without serious 
caving. The ore at Mine No. 2, Mar- 
quette range, is soft hematite occurring 
in ferruginous cherts and shales. At 
Mine No. 1, on the Menominee range, 
the ore is soft hematite, occurring in 
slate. The Ducktown ore occurs as 
pyrite, pyrrhotite, and chalcopyrite in 
metamorphosed schist and graywackes. 
The Fierro, N. M., ore is magnetite 
and occurs as a contact metamorphic 

deposit in limestone. The method used 
at this mine was introduced by Sam A. 
Houghton. It varies from the con- 
ventional sublevel method in that ore is 
broken from inclined raises rather than 
from horizontal drifts. The ore at the 
Spring Hill mine occurs in limestone at 
its contact with diorite. It consists of 
pyrrhotite, pyrite, marcasite, and arseno- 
pyrite in a variety of lime-silicate 
minerals. It carries about $6 per ton 
in gold. The ore is extremely hard and 
tough, and the costs of breaking are 
high. Excluding the Spring Hill, the 
average cost of stoping for five mines 
which use the sublevel method is 35c. 
per ton and the total cost of mining is 
$1 per ton. 

Miscellaneous Costs — The costs 
already presented are low, owing to the 
extremely favorable ground conditions. 
Where conditions are adverse, as at the 
Presidio mine of the American Metal 
Company, Big Bend district, Texas, 
high costs result. Costs in Table VIII 
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are taken from Technical Publication 
No. 334 of the A.I.M.E. 

The ore occurs as irregular replace- 
ments in limestone. The high costs are 
due to numerous adverse conditions, 
Both ore and the limestone are hard, as 
indicated by the amouut of powder used. 
The mine is 45 miles from the railroad. 
The orebodies are irregular in size and 
shape, necessitating a large amount of 
development work. Selective mining is 
necessary and considerable wheelbar- 
row work has to be done in stopes. No 
standard speedy methods can be em- 
ployed, with the result that the tonnage 
per man-shift is low and the cost per 
ton is high. 

Costs at the Cornucopia mine, in 
Oregon (Trans. A.I.M.E., Vol. 72), 
illustrate what can be accomplished in 
mining a narrow vein at the rate of 100 
tons per day. The vein is quartz with 
iron sulphides containing gold and 
silver. The average width of vein is 5 
ft. Stulls are p!aced in the open stopes 
to prevent slabbing of the hanging wall. 
Under average conditions in 1923 the 
total cost of mining, including $0.86 for 
development work, was $1.94 per ton. 
Production per underground shift was 
3.4 tons. The powder used per ton was 
0.96 lb., and 0.28 linear feet of timber 
was used per ton of ore produced. 

Costs of mining by the glory-hole 
method are remarkable for several rea- 
sons. They are exceedingly low and 
are not confined to any one section of 
the United States. They are repre- 
sentative of iron, copper, zinc, and gold 
mines. Wages in the different districts 
vary considerably, and yet, if certain 
allowances are made for extraordinary 
expenses, they are more closely parallel 
than is indicated in Tables VI and VII. 
The lowest cost is that of the Mascot in 
1929. The stoping cost of $0.222 per 
ton does not include the cost of block- 
holing the ore at the chutes, which item 
is included in transportation. With the 
addition of this cost to the direct stoping 

cost a figure very close to the other 
stoping costs would result. 
Summary—A summary of the various 

group costs is given in Table IX. 

Table IX—Approximate Open Stope 

Mining Costs, Per Ton 
. Tota 

Stoping Mining 
Tri-State and S.E. Missouri districts $0.60 $0.90 
Wisconsin zinc district............ 0.40 0.70 
Michigan Copper Country........ 0.45 1.25 
Te Le ee re a 0.50 1.20 
Glory hole including sub-level 
WON ai ceckovines kde a bie hes Je 1.00 

Riek ec Reon ee Oia $0.45 $1.00 

The approximate average costs shown 
in Table IX are representative of the 
cost of mining more than 6,000,000 tons 
of ore. Costs as low as these can be 
expected only when operating conditions 
are good. Extremely hard ore, small 
irregular orebodies, narrow veins, and 
many other conditions may increase the 
cost 200 or 300 per cent. The groups 
in this table show variations, but these 
can be explained by ground conditions, 
The Michigan cost is highest, and this 
is due largely to the hardness of the ore 
and the great depth of the mines. 
Lowest cost was obtained in the Wis- 
consin zine district. The ore in these 
mines is very low in grade, and the 
mines are operated only when zinc com- 
mands a high price. For this reason, 
only ore that is easily and cheaply 
worked is mined. This results in low 
costs per ton but does not indicate more 
efficient methods or better work than is 
being done in the other districts where 
to mine ore the recovery of which was 
more expensive might pay. 

Low costs are not confined to any one 
district and are possible only where 
ground conditions are such that cheap 
methods can be used. Low costs, further- 
more, are not dependent upon cheap 
labor, but, other conditions being equal, 
depend mainly on efficiency of manage- 
ment. The labor return is nearly always 
commensurate with its pay. 

Dust-Proof 

Reverberatory Charging 

O SAFEGUARD the health of the 
furnace crew, the dust-proof charg- 

ing arrangement shown in the accom- 
panying sketch has been adopted in the 
Carteret lead plant of U. S. Metals Re- 
fining Company. The reverberatory 
furnace is charged through three open- 
ings in the center of the roof by a drag 
conveyor and Fahralloy chutes. An in- 
closed belt conveyor, extending to the 
outside of the smelter building, feeds 
the drag conveyor, and the charge is 
not exposed in the building until it 
drops into the furnace. The inclosed 
conveyor is fed by two 24-in. Dodge 
conveyors, one coming from a pug mill 
mixing fine material and flue dust, the 

other from a Trojan M-2 hammer mill, 
where the coarser part of the feed is 
broken up. Although much fine mate- 
rial is fed to the furnace, the arrange- 
ment has proved absolutely dust-proof 
and has given satisfactory service. 
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erated by the Cleveland-Cliffs 
Iron Company at Gwinn, Mich., 

was unwatered in 1927 after a suspension 
of several years. A vein orebody aver- 
aging 20 ft. thick, dipping at about 
45 deg., with a length of about 1,200 ft. 
along the strike, is now being worked. 
The ore is a semi-hard hematite, and 
the mining method is shrinkage stoping 
with supporting pillars. This mine is 
served by a vertical three-compartment 
shaft sunk in the footwall to the 5th 
level, and from there to the lower levels 
by a_ three-compartment inclined winze 
sunk in the orebody. 

The original discovery and explora- 
tion of this orebody, unlike all others 
in the district, was by diamond drilling 
from the surface about 25 years ago. 
Above the orebody, and for miles 
around, the topography is flat swamp, 
with large sand areas a few feet above 
the swamp level. The drill holes, with- 
out exception, went through about 
100 ft. of saturated sand and boulders 
before encountering ledge. On enter- 
ing the ledge, or hanging-wall slate 
formation, the drill holes started to 
deviate from the vertical, some to such 
an extent that, on entering the ore, 
about 1,000 ft. below, they had migrated 
distances of over 600 and 700 ft., and 
the dips had flattened to from 20 to 
25 deg. 

More than 50 holes were drilled to 
delimit the ore and determine a suitable 
shaft location. Standpipe was usually 
pulled on the completion of a hole, to 
be re-used. This precluded possibility 
of effectively sealing the holes from the 
surface, although recently an attempt 
was made to do this, and two or three 
holes were recovered at the ledge and 

partly sealed by lowering quick-setting 

tr Mackinaw-Gardner mine, op- 

Water that enters underground workings directly or indirectly 

from old drill holes has been the cause of considerable trouble 

and expense in many mines. This article describes a simple and 

inexpensive method of sealing off this water, with resultant 

appreciable reduction of pumping expense. 
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Arrangement for sealing diamond-drill holes 

cement into the hole, to set below the 
ledge. The removal of standpipe was 
common practice 25 years ago, a com- 
pleted drill hole being considered a 
finished exploration, without regard to 
the possibility of its serving later as a 
watercourse to the orebody and mining 
operations. Present-day methods are to 
seal the drill holes above the orebody 
with cement, or allow the standpipe to 
remain in place on completion of the 
hole, so that cementing may be done 

later. 
In earlier years and on the upper 

levels, drill holes were sealed under- 
ground as they were encountered, by 
the simple method of driving wooden 
plugs into the holes and supporting 
their lower ends. As mining was 
carried downward and the head of 
water on the holes increased, to make 
an effective seal became more and 
more difficult, and the amount of water 
being pumped steadily increased. Other 
devices were tried, such as pipes in 
short lengths, the many couplings of 
which were wrapped in oakum, with a 
shut-off valve on the last length of 
pipe, and combinations of pipe, oakum, 
and wooden wedges. An added diffi- 
culty was the fact that the pipes needed 
replacement every six or eight months, 
because of the corrosive action of the 
acid mine water. 

Early in 1931, two holes were en- 
countered in ore on the 6th level, and 
the flow of water was cut down ap- 
preciably by the use of pipe, oakum, 
and wooden wedges. Then water broke 
through from a drill hole in the side 
of the inclined winze between the 6th 
and 7th levels, flooding the lower level, 
so that increased pumping capacity had 
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to be provided. Drifting to reach the 
drill hole was started, and had to be 
lowered to a new elevation three times 
to follow the course of the water. The 
drill hole was finally located in the 
hard-seamed jasper hanging wall, at a 
point 75 ft. from where the water had 
first broken through in the side of the 
winze. The water issuing from this 
hole amounted to nearly 200 gal. per 
minute, and the hard work of trying to 
seal the hole by the usual methods 
evidently accomplished little. A con- 
crete dam in the small drift leading to 
the hole was the last resort, but the 
1,200 ft. head of water soon had the 
seams of rock surrounding the dam leak- 
ing at a rate of over 50 g.p.m.. 
A better method of sealing the holes 

had to be evolved, for three or four 
more of these deep holes were yet to 
be encountered, and the necessary 
pumping expense would be out of pro- 
portion to the return on the amount of 
ore produced. The easiest way con- 
sidered of making a permanent seal 
would be to force cement into the hole, 
backing up the water, and then main- 
taining pressure yntil the cement had 
set. This method, with the cement or 
other filling material between two 
pressures, would force it into cracks or 
seams leading off from the drill hole, 
and insure a complete and permanent 
seal with a minimum of labor and ma- 
terial. Pressures of over 500 Ib. per 
square inch would have to be met and 
conquered, and the apparatus must be 
easily portable. 

Wilfred Tousignant, the master 
mechanic at the mine, ingeniously 
solved the problem, and to him is due 
full credit for the complete success 
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of the method later described. Mr. 
Tousignant designed and constructed a 
device consisting of a hand force pump, 
similar to the pumps used in testing 
boilers, the suction of which was con- 
nected to the bottom of a 52-gal. water 
container. The discharge of the hand 
pump was connected by 1 in. extra- 
heavy pipe and fittings to a pressure 
gage, and then to a hopper made of 
6-in. extra-heavy pipe, the capacity of 
which is about 6 gal. The top of the 
hopper was provided with a 14-in. con- 
nection, with screw plug for filling, and 
a few inches above the bottom was 
placed a l-in. connection with a 1-in. 
tee. On one side of this tee a release 
valve was added and on the other a 
l-in. stopcock, which was used as a 
discharge line to the diamond-drill 
hole. All pipe and fittings were extra 
heavy. A scale was hung in the water 
container to indicate the amount of 
water taken by the force pump, and, 
therefore, the amount of material 
forced from the hopper to the diamond- 
drill hole. 
A description of the use of the device 

to seal off the drill hole leaking through 
cracks surrounding the concrete dam 
follows: Access to the drill hole was 
gained by driving a small drift around 
one side of the dam. The pipe and 
wooden wedges in place in the hole 
from the former efforts to seal it 
were then removed, and about 12 ft. 
of l-in. pipe, cut in 12-in. lengths, with 
the joints wrapped in oakum, was 
forced up into the hole by screwjacks. 
Next, the space between the pipe and 
the hole at the collar was filled by driv- 
ing wooden wedges, meanwhile leaving 
the pipe running free. The pressure 
machine was then connected to the drill 
hole by an extra-heavy fitting, with the 
relief valve open. On closing this 
valve and allowing the pressure to build 
up through the hopper to the gage, 
slightly over 470-lb. pressure resulted 
from the head of water in the drill 
hole. ‘ 

After draining the hopper of water 
by closing the drill-hole valve and 
opening the release valve, several hop- 
pers of a mixture of about half cement 
and half water were forced into and 
up the hole by pumping to a pressure 
of about 500 lb. and opening the hopper 
valves and closing the release valve. In 
a short time the cement was being 
carried through cracks that opened 
into the side and breast of the small 
drift up to distances of 8 and 10 ft. 
from the drill hole. A hazard existed 
that the major part of cement would be 
washed away before it had time to set, 
so several hoppers of a mixture of bran, 

oats, and cement were forced into the 
hole. The bran and cement issued 
from some of the cracks at a reduced 
rate, but the oats lodged. The pressure 
to introduce the last of these mixtures 
was raised to over 700 Ib., indicating 
that the desired effect of having this 
material fill the cracks, and stem the 
flow of cement until it set, had been 
realized. The pressure was maintained 
for about 10 min., after all leakage 
stopped; and, as cement sets rapidly 
under such conditions, a valve, provided 
at the end of the drill-hole pipe, was 
shut off and the machine disconnected. 

A few days later a slight drip from 
the end of the pipe into the drill hole 
had ceased altogether, and an inspection 
of the floor of the drift leading to the 
hole revealed only the usual moisture. 
This proved that the method of sealing 
the hole was completely successful, 
shutting off not only the drill hole but 
any and all cracks or seams from it 
which might serve as waterways into 
the underground openings. The mate- 
rials used in sealing this hole consisted 

of three sacks portland cement, six 
quarts bran, six quarts oats. 

The success attendant on efforts to 
seal this high-pressure, fast-flowing 
drill hole was equaled with less labor 
in sealing the partly closed drill holes 
in other parts of the mine. Over a few 
weeks, the machine was taken to every 
drill hole that could be conveniently 
reached, and used with as much suc- 

cess as had resulted from the attempt 
described. A few injections of cement 
with enough time elapsed to allow it 
to set usually effected a complete seal, 
without the necessity of resorting to 
the use of oats or bran to seal off 
cracks. The collars of these holes 
were sealed in rock materials ranging 
from a seamed and rather soft iron 
ore, to a hard, brittle, badly cracked 
jasper or slate formation. In addition, 
the last of the deep holes to be en- 
countered in mining operations was 
completely sealed several months ago, 
within two days after intersecting it in 
a drift. 

Other ways of supplying high press- 
ures at the drill holes than by means 
of the hand pump were available by 
tapping the mine discharge water 
column, or by supplying power from a 
small electric pump. Either of these 
methods may be suitable for use at 
other mines, but at the property here 
described they were discarded because 
of the heavy expense of piping or 
transmission to the many scattered 
drill holes, as against the simplicity 
and cheapness of the method employed. 
Undoubtedly, the use of this device will 
reduce pumping charges in mines in 
which are leaking drill holes. At the 
Mackinaw-Gardner mine this expense 
mounted so rapidly, as additional drill 
holes were encountered by mining oper- 
ations, that either the water had to be 
shut off or the mine shut down. Pump- 
ing has been reduced from a maximum 
of 510 to 228 g.p.m., and pumping ex- 
pense in nearly the same ratio, from 
about $2,500 to $1,000 per month. 

Bell Cord Reel For Shaft Sinking 

|B tern the time a shaft is being 
sunk, the lengthening of the bell 

cord, as the depth of the shaft increases, 
is a constant source of trouble, writes 
E. W. Baker, Winkelman, Ariz. Splic- 
ing the cord with odds and ends of old 
cord or wire is dangerous, as one of the 
splices may give way just when the 
necessity for the hoisting engineer re- 
ceiving the proper signal, complete, is 
vitally important. To overcome this 
difficulty, a cord.cf sufficient length to 
reach the bottom of the eompleted shait 
should be wound upon a wooden reel, 
and the reel pivoted on a bolt a few 
feet above the bell crank, on the head- 
frame. The end of the bell cord should 
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then be threaded through the hole in 
the end of the bell crank, and thence 
pass into the shaft. Two holes should 
be drilled in the end of the bell crank, 
as shown in the accompanying sketch, 
and a small cable clamp used to grip the 
cord against the side of the crank. The 
sharp edges of the holes should be 
rounded off and smoothed, and the ho!es 
for the clamp should be countersunk on 
the side opposite the nuts, so that the 
clamp may be pulled in far enough to 
grip the cord firmly. More bell cord 
may readily be let out by loosening the 
nuts on the clamp and pulling the 
desired amount of cord through the 
clamp. The nuts should then be tightened. 
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Sampling a Gold Placer 

Washing plant used in the sampling of the Rich Hill and Weaver 

Creek placers; with sample boxes, and truck for hauling them from 

shaft to washing plant 

HE Rich Hill and Weaver Creek 
placers, about three miles wide by 
six miles long, recently sampled 

under the direction of R. H. Moran and 
myself, are in southern Yavapai County, 
Ariz., near the town of Weaver. Since 
their discovery in the early ’60s they 
have produced about two million dollars 
in gold, mostly from the top and sides 
of Rich Hill, where much of the gold 
has been picked up on the surface as 
nuggets by placer miners or nugget 
hunters. A former manager of the 
Octave mine, in the vicinity, stated that 
he had difficulty in holding his crew 
after a rain, as so many of them went 
nugget hunting. Many nuggets worth 
from $200 to $400 have been, and are 
still occasionally, found. 
Weaver Creek placers have been 

formed by existing and older channels, 
which have meandered through and have 
reconcentrated the still older gravels of 
a large typical desert playa at the mouth 
of the creek. The thickness of these 
reconcentrated stream gravels varies 
from a few feet to more than 50 ft. 
They have been deposited on a false bed-- 
rock formed by the older playa gravels. 
Where these older gravels had been 
exposed for a considerable time previous 
to the deposition of the more recent 
stream gravels, the false bedrock is a 
caliche, and resembles a true bedrock. 
These recent gravels, although loose, 
contain many boulders. In places the 
plus-6-in. boulders exceed 65 per cent 
of the “in-bank” volume. In other areas 
the gravels are composed of 95 per cent 
minus 6-in. material, overlain with 1 to 
5 ft. of clay. 

The gold, rough and bright, has an 
average fineness of about 925, or a value 
of $19.12 per ounce. Although it varies 
in size from microscopic “colors” to 
Pieces weighing over one pound, the 
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bulk is about the size of flaxseed. The 
gravels contain about 1 per cent black 
sand. 

To valuate a placer deposit such as 
this, containing so many large boulders, 
where the fine material that could be 
washed was such a small percentage of 
the total volume, required special care. 
Realizing this, we decided to sample the 
deposit by shafts, and to wash all or 
most of the gravel excavated. As the 
shafts were sunk, the plus-6-in. boulders 
were picked from the gravel, and the 
gravel from each 5 ft. of depth was 
segregated and washed separately. When 
any marked change in the character of 
the gravel occurred, the 5-ft. sample 
interval was lessened to meet the change. 
The average sectional area of the shafts 
at the point from which each sample 

was taken was determined by careful 
measurement. This average area, mul- 
tiplied by the depth of the sample in- 
terval, gave the volume of the excava- 

Dwight L. Sawyer 

tion from which the sample came. The 
value of the gold, in cents, recovered 
from the sample, divided by the volume 
in cubic yards from which it came, 
gave the value in cents per cubic yard 
of the gravel in place, or “in bank.” 

Shafts as sunk averaged about 34x54 
ft., and most of them had to be cribbed. 
The cribbings used were 2x12-in. planks, 
which were cut in 3 ft. 4 in. and 5 ft. 
4 in. lengths; 2x2x6-in. blocks were cut 
from the ends of each board, so that 
when in place the boards of each round 
of cribbing had a 6-in. bearing surface 
on each other. Each round of cribbing 
was hung from the next higher round 
by 1x4x12-in. nailing strips. In sink- 
ing these shafts an effort was made to 
keep the cross-sectional areas constant 
from top to bottom. When false bed- 
rock was reached, a few inches of it 
was taken, and then the bottom of the 
shaft was further cleaned with the aid 
of a whisk broom and small scoop. 

The shafts averaged 12 ft. deep, and 
the labor cost on those sunk on com- 
pany account varied from $3 to $6 per 
foot. The remainder were sunk on con- 
tract for a labor cost of $2 per foot for 
the first 10 ft., and $3 per foot for the 
second 10 ft. At this price the individ- 
ual contractor’s earnings averaged $5 
per 8-hr. day. 

Minus 6-in. gravel from the test 
shafts was shoveled into boxes holding 
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exactly 1 cu.ft., and these were then 
hauled in a Ford truck to the washing 
plant. The sides and bottoms of the 
boxes were constructed of 1x4-in. 
tongue-and-groove flooring, and the ends 
were of 2-in. material. They were 
bound around at the ends with 2-in. 
strips of 20-gage galvanized iron. Pieces 
of 2x3-in. iron were nailed on the ends, 
through which rope handles were at- 
tached. 

The number of these boxes required 
to contain the minus-6-in. material from 
a cubic-yard excavation varied accord- 
ing to the amount of plus-6-in. boulders 
present; 1 cu.yd. (bank measurement) 
of this gravel, containing no plus-6-in. 
boulders, filled about 50 of these 1-cu.ft. 
boxes. This is accounted for by the 
swell of the gravel from its compact 
state in the bank to its loose state when 
in the boxes, and to the voids in the 
corners of the boxes. 

To wash all the gravel extracted from 
the shafts, a plant that would handle six 
to ten yards a day was built. Four 
sluice boxes, 8 ft. long, 10 in. wide, 
and 6 in. high, were made of clear- 
surfaced 1-in. lumber. Instead of hav- 
ing butt joints, they were made so that 
the stream from the upper one dropped 
into the lower box. This was done 
to avoid cracks and to facilitate clean- 
ing up small amounts of fine gold 
quickly. In the bottom of No. 1 sluice 
box was placed a 1-in. board, 4 ft. long, 
through which l-in. holes had been 
bored on 3-in. centers. These holes 
were staggered, so that no part of the 
current could avoid passing over some 
of the holes. 

No. 2 and No. 3 boxes were equipped 
with Hungarian riffles, 14 in. high and 
8 in. apart. Burlap, covered with metal- 
lic lath, was used instead of riffles in 
No. 4 box. The last box discharged 
on an apron board, or scavenger, which 
was 4 it. long and 3 ft. wide, and was 
likewise covered with burlap and metal- 
lic lath. A hopper for washing and 
screening the gravel was set on the 
first sluice box. The gravel to be washed 
was shoveled from the sample’ bin, set 
next to the hopper, onto the first screen, 
which had 1-in. openings. Here it was 
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washed clean of all clay by water com- 
ing from a 2-in. perforated pipe at- 
tached to the side of the hopper. This 
pipe was connected with the Octave 
Mine pipe line. The water required 
for the washing plant was about 50 gal. 
per minute. 

After being washed clean on the top 
l-in. screen, the oversize went to dis- 
card, and the undersize fell onto another 
screen having 4-in. openings. Here the 
gravel was again washed; the oversize 
discarded, and the undersize carried into 
No. 1 sluice box, along with the wash 
water. Both the l-in. and the 4-in. 
screens were set at such flat angles that 
the oversizes had to be raked off by 
hand. This was done to insure that 
all oversize was properly washed before 
being discarded, and to allow for the 
inspection of the oversize for coarse 
gold. 

The sluice boxes were set on stand- 
ards, so constructed that the heights 
could be adjusted to give any desired 
slope to the boxes. The grades of the 

Mother and son making a living on 
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boxes were determined by trial, and 
set to suit the particular gravel being 
washed, just enough slope being given 
to keep the holes and riffles boiling and 
the black sand from packing. 

The grades used in sluicing one sam- 
ple when all plus-}-in. gravel was re- 
moved by the screens and when 50 gal. 
of water per minute was being used 
were as follows: 9 in. to 8 ft., for Nos. 
1, 2, and 3 boxes; 4 in. to 8 ft. for No. 4 
box; 1 in. to 4 ft. for the apron board. 
Frequent pannings were made of the 
tailing to serve as controls in the opera- 
tion of the plant. No mercury was used 
in the sluice. Part of the gravel sam- 
pled contained a large amount of sticky 
clay, so the 4-in. screen ahead of the 
sluice was replaced with a 4-in. screen. 
The clay lumps that passed this screen 
were small enough to be broken up by 
the water before leaving the tail of the 
sluice. Oversize from this screen was 
puddled in galvanized wash tubs, and 
then washed again on the screen. 

The upper 5 ft. of this clayey gravel 
from some of the shafts carried more 
gold per vard than the 5 ft. immediately 
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above bedrock. Many of the dry placers 
of this district owe their origin to this 
surface concentration, the rains having 
dissolved and washed away the clays, 
leaving the gold on the surface. Placer 
miners work these deposits by sweep- 

ing the surface material into piles, and 
then running the sweepings through 
their dry washes. 

In cleaning up, the quantity of water 
entering the sluice was reduced and the 
material caught by the holes, riffles, and 
burlap was collected in a pan. This 
was then carefully panned to give three 
products: a clean coarse gold, a black- 
sand fine-gold concentrate, and a tailing 
for discard. To preserve the true char- 
acter of the fine gold, the black-sand 
fine-gold concentrate was first dried and 
then spread out in a thin layer on a flat 
surface. The black sand, mostly mag- 
netite, was then picked up with a mag- 
net covered by a thin cloth sack, then 
dropped in a separate pile, and the opera- 
tion repeated so as to recover any gold 
that might have been carried over dur- 
ing the first operation. Gold remaining 
after the magnetite was removed was 
further cleaned on white paper by blow- 
ing off the lighter materials. When the 
purpose was not to preserve the true 

character of the fine go!d recovered 
from the black sand, it was amalgamated 
under water in a gold pan. The amal- 
gam was then treated in a small beaker 
with a 50 per cent solution of nitric 
acid, until the mercury was dissolved. 
The fine gold recovered from the black 
sand by either of these methods was 
added to the clean, coarse gold and 
weighed on a balance accurate to 1/100 
milligram. 

The gold recovered from the various 
samples was put in glass vials having 
labels giving the following data: num- 
ber of shaft; footages between which 
the sample was taken; volume in yards 
of excavation from which sample came; 
weight of gold in milligrams; and value 
of gold in cents. 

To determine what recoveries were 
being made with the washing plant, the 
following test was made: A measured 
amount of gravel of predetermined gold 
content, to which a weighed amount of 
gold had been added, was run through 

Winning gold with a hand machine 



Check Test of Sampling Technique and Apparatus 

Weight of Gold Weight of Gold Recover Total 
in Sample, Recovered, Gold, Gold, 

Source of gold, or where recovered Milligrams Milligrams Per Cent Per Cent 

MOR. 0 GUNNERS 5 14/6. cs 4 0 encores care eee. PE ena toes) ~  26| aeede> £ oS Rosa 
Gold added.......... boa ria Seacke Silesia od areata: ee ee oo ak eed 
Total amount of gold in sample................ ee ew he okey 
Fe ee rte Peer ee 18,530 62.57 60.12 
Was, 2 and 2 OOO DORE... 005... . 26s sess 11,034 37.26 35.85 
No. 4 sluice box and apron board... 51 0.17 0.16 

Mi ial nhds: TODINN iis a 65S )6 9 chi Ga ewe ceesaks 29,615 96.13 

the plant and the gold recovered and until 25 cu.ft. had been so taken. The 
weighed. To determine the gold con- 
tent of the gravel to be used, a 3-yd. 
pile of gravel was sampled by putting 
every fifth shovelful in sample boxes 

25 ft. of gravel was then washed and the 
gold recovered. This operation was re- 
peated and the average of the gold re- 
covered in the two operations (253 milli- 

grams, or 15.2c.) was taken as the gold 
content of the 25 ft. of test gravel. 

Into 25 cu.ft. of this sampled gravel 
were mixed 30,553 milligrams of fine 
gold typical of the district and similar 
in character to that being recovered 
by the sampling operations. This salted 
gravel was then washed, and the gold 
cleaned up and weighed. The only de- 
parture from ordinary procedure was 
that the gold from different parts of the 
plant was cleaned up and weighed sepa- 
rately. Results of the test are given 
in the accompanying table. 

Easy-Reading Leveling Staff 
HE use of inverting telescopes in 
surveyors’ instruments necessitates 

the operator acquiring a facility in read- 
ing inverted figures on a leveling staff. 
This habit is readily acquired, but the 
possibility of error is always present, 
writes Arnold B. Black, surveyor to 
Broken Hill South, Ltd., Broken Hill, 
Australia, who, with A. S. Lewis, has 
devised the easy-reading inverted staff 
graduation shown in the accompanying 
illustration. The idea of using inverted 
figures is not new, but this applica- 

tion of the principle is believed to be. 
With the type of staff illustrated, the 

surveyor records, without a second look, 
what he sees in the telescope image. 
For instance, referring to the illustration, 
the line of sight cuts the figure 7 at the 
third 1/100-ft. interval, and the small 
figure 2 (which is in red) is seen at the 
side of the staff face. The staff read- 
ing is therefore 2.73 ft. The tag join- 
ing the top of the figure 7 to the 1/10th 
mark emphasizes 0.7 ft., and is an addi- 
tional aid to speed and accuracy. 

Float Switch for Governor 

T THE Bingham Mines of U. S. 
Smelting, Refining & Mining Com- 

pany, in Utah, the brake appliances on 
the hoist are controlled by oil pressure, 
which must always be kept constant. 

This is accomplished by means of an 
accumulator, consisting of a cylinder 
containing oil in which a plunger works 
up and down as the quantity of oil 
varies. Pressure is supplied by two 

small pumps driven by 14-hp. motors, 
one being a standby. Formerly, one 

operated at all times, excess oil being 
bypassed around the reservoir. C. L. 
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Moore, chief electrician, however, has 
designed a governor that permits the 
pressure unit to be driven only when 
the quantity of oil drops below a certain 
point. By use of this device, the run- 
ning time of the accumulator is reduced 
85 per cent, effecting a considerable 
power saving as well as diminishing the 
noise in the hoist room and reducing 
the wear and tear on the accumulator. 

The device, shown in the accompany- 
ing’ sketch, consists of a 14-in. pipe, 22 
in. long. The upper end is welded and 
drilled for a }-in. rod, which is con- 
nected to a float switch. This rod, pro- 
jecting into the bottom of the pipe, 
strikes a spring cushion to protect the 
switch contacts. This consists of a 
block of wood and a coil spring, resting 
on an ordinary pipe cap that closes the 
end of the pipe. Below is a plunger, 
which is forced upward by the pressure 
of oil from the driving unit. This 
strikes the pipe cap, and, as it goes up, 
actuates the rod upward, operating a 
float switch on the ceiling of the hoist 
room. This, in turn, controls the mo- 
tors through a magnetic switch. As the 
plunger recedes, the pipe falls until a 
downward pressure is exerted on the 
adjusting nut, the weight of the pipe 
operating the float switch and starting 
the oil pump. Starting weights must be 
free, so that the accumulator can drop 
away after reaching starting position, 
thus utilizing all accumulator travel. 
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Underground Scraper 

and 

Conveyor Practice 

in South Africa 

Loaded scraper 

approaching 

grizzly. 

Power end of a 

scraper. The hoist 

is operated by 

compressed air. 

From the grizzlies, the ore is 

moved on shaker conveyors to 

loading points along the under- 

ground haulage system. 

Engineering 

Scraper transport of ore 

at an East Rand gold mine. 

At the top is a_ native 

worker operating a jack- 

hammer in a 24-in. stope. 
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ing, makes more profit in selling 
Pur- 

chasers of lubricants may do well to 

remember that grease is sold by the 

[in oil industry, generally speak- 

grease than in selling oil, 

pound. The maximum of a series of 
grease prices that range from 3 to 12c., 

compared with 60c. per gallon for oil, 

looks like a bargain. When 12 is multi- 
plied by 8, to express the price of 
grease on a gallon basis, then 96c. per 
gallon of grease compared with 60c. per 
gallon of oil puts a different aspect on 
the matter. A gallon of grease may go 
further than a gallon of oil, depending 
on circumstances and methods of appli- 
cation, but no positive statement can be 
made. 

These remarks should not be con- 
sidered as belittling the value of grease 
lubrication, or denying the need to use 
it; for in many mechanisms the use of 
oil as a lubricant is impracticable or ex- 
travagant. In some instances a lubricant 
is required that will be retained by an 
imperfect housing; in others, grease 
offers greater advantages from the 
standpoint of convenience in handling 
and ease of application. 

In the manufacture of grease, an 
alkali, such as lime or caustic soda, is 
mixed with animal or vegetable oil. The 
chemical reaction between the alkali and 
the free fatty acid contained in the oil, 
known as saponification, is similar in 
principle to the reaction used in soap 
making. With the soap at correct tem- 
perature, petroleum oil is then stirred 
in. Characteristics of the resultant 
grease will depend on the quality and 
proportions of its constituents, and also 
on the care and skill used in putting 
them together. The main types are 
known as cooked greases and cold-set 
greases. The former comprise high- 
pressure, cup, fiber, and _ graphite 
greases; also gear compounds. In the 
latter category are included axle and 
other greases suitable for slow-moving 
bearings. 

Inferior greases often contain animal 
fat that is or may become rancid. Such 
greases may give off offensive odors 
when kept in a hot engine room or store 
room, thereby prejudicing engineers 
against the use of grease. The scent- 
ing of inferior greases is practiced to 
mask such odors. When animal fat 
turns rancid, the chemical reaction is 
represented by an increase in free fatty 
acid content. This organic acidity, when 
too high, is likely to have a detrimental 
effect on bearings. For those prejudiced 
by this experience, the remedy lies in the 
use of better-quality grease. A slight 
increase in the price paid for lubricants 
has frequently been a factor in reduc- 
ing shutdown time. 

Lubrication and Economics 

E. R. Woodward 

High-grade greases may _ contain 
horse fat, lard oil, tallow, or hog fat. 
Degras (wool-fat), whale oil, fish oil, 
and some of the vegetable oils such as 
palm, cottonseed, and soya-bean oil are 
used less frequently. Horse fat is found 
to make cup greases that are smooth and 
of uniform consistence. 

The real lubricating value of a grease 
lies in the contained petroleum oil. For 
heavily loaded bearings, the more vis- 
cous the oil—within certain limits—the 
better the lubricant; also, more economy 
results by maintaining a low coefficient 
of friction under heavy pressure. 
Greases should be free from fillers, 
which are merely weight-making, non- 
lubricating materials sometimes added 
to inferior greases. Examples of such 
fillers are wax, resin, talc, mica, and 

other substances that are valueless from 
a lubrication standpoint. They may be 
harmful to bearings. 

Lubrication of rubbing surfaces is ac- 
complished best by a liquid film having 
the property of oiliness; the fact is not 
generally recognized that the same is 
true when grease is used as the lubri- 
cant. Contained mineral oil, and not 
the soap structure, furnishes the lubri- 
cation. The function of the soap in 
grease is analogous to that of a sponge 
—it permits the grease under slight 
pressure to force out the mineral-oil 
lubricant. Consistence in greases is 
controlled by the petroleum-oil content: 
the less the petroleum oil content the 
harder or thicker the grease, and vice 
versa. When kept for long periods at 
average warehouse temperatures, oil 
slowly separates from grease; and, for 
this reason, greases should be stored in 
light-iron drums, wood barrels being un- 
suitable because of the hazard of oil 
seepage. 

Napoleon said that an army moves on 
its stomach. With equal truth one may 
say that industry moves on a film—a 
lubricating film of microscopic thickness, 
without which the moving parts of ma- 

In two previous articles on this 
subject Mr. Woodward has dealt 
mainly with liquid lubricants. In 
this article, concluding the series, 
he discusses semi-solid lubricants 
and high - pressure lubricating 

systems 
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chinery would slow down and _ stop. 
Lubricating grease performs many func- 
iions in easing the way of industry, as 
surely as does lubricating oil. Cars that 
transport ore are exposed to dust and 
grit. Smooth-running journals are as- 
sured by correct sele¢tion and appli- 
cation of grease. 

Petroleum-oil content of cup greases 
may be between 70 and 99 per cent. 
The importance of selecting correct 
grades of oil for various lubrication 
conditions has a close counterpart in 
the selection of lubricating greases. As 
an oil of specific viscosity is selected to 
suit a specific condition, so the viscosity 
of the petroleum oil in the grease should 
be suited to the conditions for which it 
is recommended. 

Most cup greases are made up with a 
light lubricating oil of 90 to 110 sec. 
Saybolt viscosity at 100 deg. F.; better 
grades contain heavier oil, with a vis- 

Cup-Grease Specifications 

Contained 
Petroleum Oil; Flow Point A.S.T.M. 
Say. Vis. at of Grease, Consistence Pene- 

100° F. Deg. F. of Grease tration 

180-200 140-150 Soft 300 
180-200 165-175 Medium 200 
180-200 210-220 Heavy 125 
250-300 140-150 Soft 300 
250-300 165-175 Medium 200 
250-300 210-220 Heavy 125 
360-410 140-150 Soft 300 
360-410 165-175 Medium 200 
360-410 210-220 Heavy 125 

cosity of 180 to 200, at 100 deg. F. 
High-pressure greases, which have now 
come so much to the fore with the adop- 
tion of high-pressure lubrication, are 
designed to resist the conditions that 
tend to force grease from the bearings. 
These greases usually contain oil of 
about 300 sec. Saybolt viscosity at 100 
deg. F. Pressure grease has a longer 
life than ordinary cup grease. It is 
more easily applied by means of a high- 
or low-pressure gun, and is more color- 
stable, because of its greater resistance 
to oxidation under service and storage 
conditions. 

In confirmation of what has been said 
regarding the close similarity in recom- 
mendations as between oil and grease 
for a specific lubrication purpose, G. B. 
Vroom (Journal, American Society of 
Naval Engineers, Vol. 37, No. 3, p. 
553) considers that the petroleum oil in 
a cup grease should have the same char- 
acteristics as those of an oil specified for 
similar operating conditions where oil 
could be used. Specifications of a sug- 
gested series of cup greases, with this 
thought in mind, are given herewith. 

Fiber greases do not contain textile 
fibers, as the name might imply. The 
fibrous nature of the grease is produced 
in the process of manufacture. The 
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grease is heated to an extremely high 
temperature, with constant stirring ; and, 
after reaching a certain stage in the 
process, the grease itself acquires a 
stringy or fibrous texture when pulled 
out. A grease of this kind will with- 
stand more heat than other greases, and 
is therefore suitable for the lubrication 
of bearings operating at high tempera- 
tures. Fiber greases have a _ great 
tendency to cling to metal surfaces ; they 
do not channel readily, and are therefore 
suitable for gear lubrication. 

Wool-yarn gre&ses furnish the mod- 
ern substitute for the old method of 
using wool waste and black oil for the 
lubrication of underfed bearings: the 
mixture of wool and hair keeps the 
lubricant constantly in contact with the 
revolving journal, Wool-yarn grease 
is particulary suitable for the lubrication 
of electric-motor bearings. 

Mine-car greases are made in two or 
three grades: (1) A semi-plastic lubri- 
cant applied with a grease gun; it re- 
mains plastic at low temperatures and is 
well adapted for use in all types of mine- 
car journals, including those equipped 
with roller bearings; (2) a grease of 
similar quality but of softer consistency ; 
(3) a black grease of lower price. 

In industry generally a significant 
factor in lubrication economics is the 
trend toward the development and adop- 
tion of central and high-pressure lubri- 
cation systems. One machine has over 
500 lubrication points, each of which 
must be fed with minute quantities of oil 
every few minutes. A carefully designed 
system using gravity oilers and com- 
pressed air is controlled by an electric 
timing device. Adjustment permits a 
rate of feed from one drop to forty drops 
in twelve minutes. The reduction in 
time and labor involved is apparent. 

High-pressure grease lubrication sys- 

tems have also been developed to insure 
positive lubrication of mining machinery 

in place of the old hit-and-miss methods 

of grease cups and oil holes. Outstand- 
ing features of high-pressure lubrication 
are: (1) The use of a lubricant that 
“stays on the job,” clinging to the bear- 
ing surfaces until its work is done; (2) 
application under pressure of 2,000 to 
5,000 Ib. per square inch forces the 
lubricant to all parts of the bearings; 
(3) introduction of fresh lubricant 
under such pressure automatically 
pushes out spent grease, grit, and other 
foreign matter, which, by its continued 
presence, would in time cause excessive 
bearing wear and deterioration. 

The advantages in an installation of 
a system of this type are readily seen 
when one contrasts it with the old- 
fashioned grease cups, the best of which 
developed a pressure of not more than 
40 lb. per square inch. Furthermore, 
the wastage and inefficiency of hand oil- 
ing has been shown by a close study, 
which revealed that only 2 to 4 per cent 
of the oil squirted into a bearing provides 
actual lubrication. The remaining 96 
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to 98 per cent drips onto the floor, caus- 
ing damage and unsightliness. Some 
users of high-pressure lubrication sys- 
tems claim to have shown actual savings 
of 200 per cent on investment in equip- 
ment and lubricants. 

Another important consideration is 
the increased safety of workmen. Many 
accidents occur to men while they are 
near moving machinery and trying to 
reach lubrication points. This hazard 
can be avoided by the use of header 
blocks containing several nipples or 
push-type fittings, together with their 
tube couplings. Lubricant is carried 
from the header blocks to the bearings 
through ¥s-in. copper tubing. In indus- 
trial lubrication today the trend is 
toward the centrally located power unit, 
with convenient outlets near plant 
machinery. 

Where lubrication records and cost 
studies show definite economies, equip- 
ment of this type should be purchased 
without delay. A good time to do this is 
when mines and plants are working on 
reduced production schedules. If funds 
for this initial outlay are not available, 
a member of the engineering department 
who has charge of lubrication § super- 
vision should have data on hand— 
records, quotations, installation plans— 
in preparation for the time when im- 
proved business conditions warrant the 
necessary expenditure, 

Manufacturers of mining equipment 
have the following to say about the 
lubrication systems in connection with 
their machinery: 

A manufacturer of diamond core 
drills fits all his machines with a high- 
pressure system, and believes that this 
method of lubrication is most suitable 
for surface or underground work. 

A manufacturer of magnetic separa- 
tors explains that, because the speeds 
are low, he generally uses grease-cup 
lubrication; but, for some large ma- 
chines shipped recently, he installed a 
high-pressure lubrication system that is 
working well. 
A leading mine-car manufacturer 

offers a variety of lubrication methods. 
On his equipment he sometimes uses 
high-pressure fittings in the hubs of the 
wheels or in the journal boxes. In other 
cases he equips cars with the standard- 
roller bronze-bearing journal box, which 
is waste-packed. He also builds cars 
that are merely provided with oil holes 

tapped to receive pipe lugs. The ip. 
efficiency of this method has already 
been emphasized. 

A manufacturer of rib-cone ball mills 
points out that his mills are mounted on 
support wheels fitted with oversize bear- 
ings. The bearings are completely in- 
closed in dust-proof and water-tight 
housings, with large spaces to retain 
grease. Special attention has been paid 
to the grease inclosures so that none 
can escape. 

A manufacturer of single- and double- 
deck vibrating screens states that when 
the screens are operating under fairly 
clean conditions a heavy steam-cylinder 
oil is satisfactory. Vibrators usually 
work under wet or dusty conditions, The 
bearings are protected with piston-ring 
seals. Grease lubrication is preferable 
to oil lubrication under these conditions, 
on account of the greater exclusion of 
dirt and grit. Care must be taken to 
avoid the use of greases containing non- 
lubricating fillers, as these may cause 
the rollers to jam, in which event the 
bearings must be taken apart and 
cleaned. 

A study of lubrication and economics 
involves knowledge of (1) the operating 

efficiency of equipment; (2) discovery 

of individual machines taking more 
power than their quota of production 
warrants, and (3) determination of 

how production may be increased by 
improved lubrication. Friction is a 

serious drag on the productive and 

power-transmission efficiency of ma- 

chines. It may be determined largely 
by measurements of unit power input 
per unit of production output. As the 
former is decreased without loss of 
speed and production, friction between 
wearing parts should also be reduced. 
A close connection is traceable between 
cost of lubrication and cost of power in 
the operation of mine, mill, and power 
house. 

A judicious use of the principle of 
economics applied, to lubrication can 
therefore prove of cash value in avoid- 
ing loss and increasing productive ef- 
ficiency by correlating these benefits by 
definite planning based on facts. “Life 
is an arch where through gleams the 
untraveled world.” As we emerge from 
the arch of depression let us apply the 
lessons learned in the hard school of 
economic necessity. 
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A. H. Hubbell 
Associate Editor 

LITTLE over fifteen years ago, 
A the Burro Mountain Copper Com- 

pany, of the Phelps Dodge Cor- 
poration, erected some very attractive 
houses, in varied designs, at its mining 
camp of Tyrone, N. M., now temporarily 
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shen K 
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io Closet Sergened 

came) 7'x8'8" 

L iving Room 
16-2" x 12"2" \ 

1iji—Half of 

house having two two-room 

Fig. double 

apartments, American em- 

ployees, Tyrone, New Mexico 

shut down. Accommodations were pro- 
vided for both American and Mexican 
employees. Some of these houses are 
shown in Figs. 17 to 23 inclusive. Those 
pictured in Figs. 17, 18, 19, and 20 are 
also shown in accompanying photo- 
graphic illustrations. All of these build- 
ings were designed by the late Bertrand 
G. Goodhue, a New York architect. 

American Double house for 

employees. Plan shown in 

Fig. 17. 

Permission from Mayers, Murray & 
Phillip, his successors, to reproduce the 
drawings and photographs here pre- 
sented has been obtained through the 
courtesy of Mr. Cleveland E. Dodge. 

In previous installments has been de- 
Scribed employee housing at Luanshya, 
Northern Rhodesia; Newgulf, Gulf Coast, 
Texas; Matahambre, Pinar del Rio, Cuba: 
Achotla, Guerrero, and Monterrey, Nuevo 
Leon, both in Mexico; and the Upper Pecos 
Valley, New Mexico. 
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Employee Housing— III 

Average temperature in summer in 
Tyrone is 72 deg. F. and in winter 38 
deg. F. Annual precipitation is approxi- 
mately 15 in., 85 per cent being rain 
and the rest snow. 

The houses shown in Fig. 17 to 20 
inclusive are allotted, when the camp 
is active, to American employees, such 
as shift bosses, foremen, engineers, and 
others of similar classification. Briefly 
described they have concrete founda- 
tions, 8-in. hollow-tile walls, inner walls 

of metal lath and plaster on wood stud- 
ding, and a colored stucco exterior. 

They have small cellars, and the front 
and rear porches are screened. As the 
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Fig. 18—Half of double 

house for American em- 

ployees. Similar to that in 

Fig. 17, but having two 

three-room apartments 

illustrations show, they have flat roofs. 
covered with J-M three-ply asbestos 
roofing. They are completely equipped 
with modern plumbing in bathroom and 
kitchen and are wired for electricity, 
with modern fixtures, as well as with 
floor and wall outlets for lamps and 
electrical appliances. 

The camp is supplied with water 
pumped from deep wells to a 100,000- 
gal. storage tank, from which it is dis- 
tributed to the houses through standard 
mains. All houses are likewise con- 
nected to a modern sewage disposal 
plant. Stoves are provided for heating 
and cooking. Owing to the temperate 

Four-room __ single- 

family house _ for 

American employ- 

ees. Plan shown 

in Fig. 19. 
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Fig. 18. 

climate, no special materials were used 
for insulating against loss of heat. 

Cost of these houses varied consider- 
ably. Those shown in Figs. 17 and 18 
are double houses and cost, respectively, 
$1,340 and $1,825 per apartment, in 
1915. The house shown in Fig. 19 cost 

Living 
| Room 
} 18"-2"x 3"-2" 

Fig. 20— Five-roem one- 

family house allotted to 

American employees, Tyrone, 

New Mexico 



sit steeneseeenens we ---- ” . The cost of this house in 1915 was 
iaananennn SO canary tage ee $1,370. In addition to the rooms there 

Porch is a so-called kitchen service porch, as 

Kitchen 

f aiden ; ~~ ad j c shown. Save for the fact that this house 
has cement floors, its construction is the 
same as that of the one shown in Fig, 
21. Attention is called to Section C-D, 
Fig. 22, demonstrating the construction 
of the wall. Somewhat similar is the 
dwelling shown in Fig. 23. This is a 
double house, each apartment having 
three rooms and a porch. This house 
also has cement floors, being otherwise 
the same as Fig. 21. 
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Foundation Plan fener Phen Company at Clarkdale, Ariz. At Clark- 
sHigh point dale, in the Jerome district of Arizona, 
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$2,550 in 1915, and that shown in Fig. 
20 cost $3,400 in 1916. 

Mexican employees are housed in the 
dwellings shown in Figs. 21, 22, and 23. 
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Fig. 21 shows a three-room dwelling 
that cost $1,140 in 1915. It is intended He 

for occupancy by a single family. Con- I. Saat || eee 

struction features include hollow-tile nonseep SR HTT AGH gm 

walls, a pebble dash cement stucco ex- Section A-B 

terior, and wood floors. The roof is _ Sply asbestos 

flat and is covered with three-ply as- Jit"tooring 
bestos roofing. The roof timbers are 
2x6-in. joists spaced on 16-in. centers. 
No air space is required below the roof 
for insulation against heat. Interior 
partitions are of cement stucco on metal 

: 2%6"r00f 
Joist, 16"QC. 

. Cast --..e4 
lath with wood studding. Both front coment ail 
and rear porches are of cement. Window S812" - 

. * % KB'KI2" ~~. 
sills are of cast cement, as is the sill of hollow tile 
the front entrance. For decorative pur- 
poses, a brick rowlock and four brick 

panels are built into the facade, as in- © Front Elevation eee 
dicated in the elevation in Fig. 21. Section C-D 
Doors are 2 ft. 8 in. by 6 ft. 8 in. by Fig. 22—Floor plan, elevations and construction details 

13 in.; windows are 2 ft. 9 in. by 12 ft. of two-apartment Mexican dwelling, Tyrone, New Mexico 
6 in., 13 in., each having four lights, 
14x24 in. in dimensions. The inside 

. ‘ : Fig. 23—Mexi- 
sink and outside toilet are connected to ps cadens 
the main sewage disposal plant. Elec- similar to that 
tricity is used for heating in all these in Fig. 22, but 
houses. Likewise, stoves are used for having two i ; Wie" 
heating and cooking, wood and coal a CA Kitchen % 
both being available. ' oe t . g pallens 

Fig. 22 shows a Mexican dwelling 
containing two two-room apartments. 
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Fig. 24—Model five- 

room cottage for em- 

ployees, United Verde 

Copper Co., Clark- 

dale, Ariz. Service 
Porch 

Bed Room Dining 
{2'x{t" Room 

Living Room 
17"xi!" 

The average yearly precipitation is 13.07 
inches, all of which is rain. 

For its married American employees, 
the United Verde company has pro- 
vided substantial dwellings, either of 
brick or hollow concrete tile. These 
have concrete foundations and a com- 

position or wood shingie roof. Inside 
walls, or partitions, are plastered on 
both sides. The numher of rooms varies. 
The dwellings include two-, three-, and 
four-room houses, which are provided 
with toilet and shower bath; three-, 
four-, and five-room houses, in which 
a tub is substituted for the shower; and 
three-, four-, and five-room houses of 
hollow concrete tile construction, which 
are equipped with toilet and tub bath. 
These dwellings are occupied by Ameri- 
can employees, including technicians, 
foremen, mechanics, smelter men, labor- 
ers, and others of similar classification. 
Hot and cold running water is provided 
in kitchen and bath, and a hydrant in 
the yard. The dwellings are wired for 
electric light and electric cooking. No 
provisions are made for heating, the 
tenant furnishing the stoves. 

For its married Mexican employees 
the company provides two- and three- 
room patios equipped with shower bath 
and toilet. For unmarried men, the 
company has two hotels or dormitories 
of brick construction. 

Cost of the dwellings described ranges 
from $1,200 to $5,000 each. Rentals 
vary from $10 to $40 per month. Most 
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Fig. 25—This dwelling is the most expensive of the one-family 

houses provided for its staff by American Potash & Chemical 

Part of the _ resi- 

dential district of 

Trona 

Fig. 26—Six dwell- 

ings of this type 

are among those 

provided at Trona 

for the staff 

false chimney, roof tile vents -~- 
on each side of | 
metal screen 

>< 6'3"> 
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Corporation, Trona, Calif. 

of the houses have either three or four 
rooms and rent for approximately $21 
per month. In the dormitories, or 
hotels, the rooms are rented for $10 to. 
$15 per month per man. The charge 
for the $15 room includes a shower- 
bath with hot and cold water in the 
room. The $10 room, however, has. 
a shower bath only. Fig. 24 shows a: 
five-room cottage recently built in 
Clarkdale, which is said to be satisfac- 
tory and to rent for $27.50 per month. 

In the houses described no special 
materials for insulation against loss of 

Tile ridge CL. rake 
Principal plate lire -. 

Ceiling line. 
Y, 

= = K : 

6x8 in.’ = Seo 
+H 

6x6in\| 697 ARs 
posts VYY 

M« 55" > 

me f'9" phe 916" ATE 

° 

Bed Room 

\ 



28°6" 8 =e / 

‘ P eo i ie . LOT 
Fi eae H 

' . — i 
| i - S 1 

iy S } 
H ! co H 

By ‘ H| 
Living Room is 1 4 P ip mond ot 5 pall ,Q 

i ; x | °C: 
1886 7 $4 nse 

os S sx nS 

| scion? N —— ah. iS 

A ‘ ~< ho 

\ LU ES Ww 

ot OG 
oi x o@ : 

}—4 La | if eS 
Closet || Bed Room wo } 8 V7 3 ret 

' H Py ! q F & w 

€ {dy ps f Closet 2 i 
im +e" IK 2" ¢—— ql 
BEE 7 x ij 

i H 
: _% H 

ae Screen Sleeping Porch @ 5 S$ 4 

sS uy 
= | ‘ rt 1 e 4 Y ua 

! Ke 7 OH 
c<J \ 

1xBi one wal! board, finished 
tr tebe bottom strips and points Fig. 2%— Twelve 

x ” one-family dwell- 

ings such as this, 

together with those 

shown in Figs. 25 
and 26, constitute 

the housing pro- 

vided at Trona for 

families of married 

executives 

‘N 
\ 
' 14Ft 24, 

” 6x6 in. posts’ 
'2x6in. x l2FEIOIN. 2x6in. x 8 Ft 

Sectional Elevation B-B 

ro ee | 

& 

s “Opening | : 4 

N Hil. 4x4 in. iroer 

iyo 7 \ - } : 
x & | ® ie 
. a  4x4in. girder Dd a = 

plore — "ae fess 
aX g | Cement base 6 thick & bw 

- nil y bx4in. girder iA) - oak 
= \ ~ ° ae 4 | : H ‘ 

Opening 4% wide ©: 

2 Ix4.in. floo ‘ pe: t /x4in. —o Porch i 
Be in 1] 6x6; vy vy mor egt pets is 

we 0 m<- G2 4f"> ae ae ‘ ee GUS! tafe tg" ole EOS 9 ---0'4" pe 
Foundation Plon 2x3in.studs 1606 H 2x6in RW. stloaaisea, tate 

6x6in posts.) ig 2xSin.studs Sse, “2xbin joists 
feo 163>.\_}p2| | Floor liney |S Road \_ Porch floor 

‘om: [4 a tao" Fopening ~~ Detail of 
Ee. Porch Piers 

ée e “ '2x6in. [. 12" Eh ace, 2" 4x4 in. girder 

Detail of Porch and Vent 

pig oP Det pe ay 

Pe oe Grade’ 4x4 in.girder 

Detail of Pier 

Fig. 28—In general design and varying only in room layout, 

this type of dwelling, together with the types shown in Figs. 

29 and 30, is typical of the 87 miscellaneous houses furnished 

at Trona for technical men, foremen, and other married 

employees 

heat are used, the mild climatic condi- Housing of the American Potash & 
tions making ordinary good construction Chemical Corporation, Trona, Calif. At 
sufficient. Trona, in the Mojave Desert, the 
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American Potash & Chemical Corpora- 
tion normally employs about 650 men. 
‘To accommodate them it has provided 
a large number of attractive houses of 
varied designs, built especially to afford 
comfort in the climatic conditions that 
prevail. During nine months of the 
year these conditions are pleasant. June, 
July, and August, however, are usually 
warm, the maximum temperatures rang- 

ing from 100 to 115 deg. F., and the 
minimum from 65 to 85 deg. Although 
the summer days are hot, the low humid- 
ity of 12 per cent, with the resulting 
high evaporation rate, is said to make 
even the hottest days bearable. Nights 
are comfortable, owing to the elevation 
and the rapid radiation. In January 
and February the maximum ranges 
from 60 to 75 deg. F., and the minimum 
from 25 to 55. Average annual rain- 
fall is only 34 in. 
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Fig. 29—This dwelling is of 

the same class as the one 

shown in Fig. 28 

For its executive staff, the company 
has provided nineteen houses, including 
one of the type shown in Fig. 25, six 
of the type illustrated in Fig. 26, and 
twelve others typified by Fig. 27. 
Unmarried executives live and eat at a 
clubhouse managed by the company, 
which is not considered in this article. 
Technical rnen, foremen, and other em- 
ployees filling the more important posi- 
tions are housed, if married, in 87 mis- 
cellaneous dwellings, of which Figs. 28, 
29, and 30 may be regarded as rep- 
resentative. 

The majority of the employees are 
housed in bachelor quarters, or bunk 
houses, such as shown in Fig. 31. These 
buildings have either one or two stories, 
each story having twenty living rooms 
for two men each, in addition to a 
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Fig. 30—The design of this 

house differs only in room 

layout from those illustrated 

in Figs. 28 and 29 

shower room and a separate toilet room. 
Thus, each bunk house will house 
either 40 or 80 men. No negroes or 
Orientals are employed. A few Mexi- 
cans are housed in a separate section 
of the village. Tents have been used 
at times for housing men temporarily 
employed on construction work. 

The cost of the family residences, 
illustrated in Figs. 25 to 30, inclusive, 
ranges from $3,000 to $7,000 each. The 
bunk houses, shown in Fig. 31 and in 
one of the photographic - reproductions, 
range in cost from $20,000 to $35,000, 
depending on whether they are one or 

two stories in height. 
Electricity is generated by the com- 

pany and sold to employees in resi- 
dences at a very low rate. Quarters 
for single men (and single women) are 
uniformly equipped with electric lights, 
steam heat, hot and cold running water. 
showers, and modern toilet facilities. 
Thev are said to be well furnished, bed 
linen and blankets being provided and 
the rooms being cleaned and beds made 
daily by company attendants. 

The camp is served by two water 
systems, one supplied from mountain 
springs and serving domestic require- 
ments. The other system is supplied 
from wells in the valley, the water being 
slightly saline and used for the indus- 
trial requirements. Bathing for recrea- 
tion purposes is permitted in a regulat- 
ing reservoir, which is a part of this 
system. 

The dwellings shown in Figs. 25 and 
26 are of standard wood-frame construc- 
tion and have concrete foundations and 
basements. The exterior is of stucco 
on metal lath laid on 1-in. sheathing 
which is nailed directly to the studding. 
The interior is of plaster on metal lath. 
Steel sash, tile roofs, cement porches, 
hardwood floors, and steam heat are 
among the other features. The dwelling 
shown in Fig. 25 has a central patio 
approximately 14 ft. 6 in. by 19 ft. 3 in. 

in dimensions. These houses are pro- 
vided with false chimneys, shown in the 
elevations, which serve as roof vents. 
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One of the two-story bunk houses provided for single em- 
ployees by American Potash & Chemical Corporation. See 

Fig. 31. 
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Fig. 31—Layout of first floor of two-story bunk houses; also a 

cross-section showing framing details. The second floor, if 

any, is essentially the same. 

Vents of hollow tile are also provided 
in the foundations. 

In the dwellings typified by Fig. 27, 
all lumber used for framing is No. 1 
common Douglas fir. All sills are red- 
wood, and floors are of maple or Oregon 
pine. Roof rafters are 2x6 in., spaced 
on 24-in. centers, and overlaid by 8 in. 
tongue-and-grooved sheathing. Ceiling 
joists are 2x4 in., spaced on 24 in. cen- 
ters. Floor joists are laid on 16-in. cen- 
ters. The studding is 2x4 in. spaced on 
16- or 24-in. centers, according to posi- 
tion. Exterior walls are covered with 
Celotex sheathing, metal lath and stucco. 
On the inside, all walls and ceilings are 
covered with 7s-in. Celotex wall board. 

The houses shown in Figs. 28, 29, and 
30, representative of the 87 mentioned, 
are of standard wood-frame construc- 
tion, with wood lath and plaster on the 
inside, rustic siding, and corrugated 
asbestos roofs. They are heated by wood 
stoves. Details of the foundations are 
shown in Fig. 28. Other principal de- 
tails of construction are shown in the 
drawings. 

Details of construction of the bunk 
houses are sufficiently shown in Fig. 31. 
These buildings are of standard wood- 
frame construction, with the interior of 
Celotex wallboard and the exterior of 
rustic siding, and the roof of asbestos 
shingles. Like the other buildings, they 
are steam heated. Porches are screened 
all around. Among the more interesting 

One-family dwelling at Trona, typical 

of half of the company’s houses 

details is that of the roof ventilator, 
which is shown at “A,” and the ceiling 
ventilator, shown at “B.” The hinged 
door of the latter is controlled by means 
of a chain and weight. 

(To be continued) 



Geophysical Methods 
Locate Meteorite 

has been directed toward location of 
the meteorite that fell at Meteor 

Crator, near Winslow, Ariz. Reliable 
estimates place the cost of this search 
at more than $500,000. Recently, 
Meteor Crater Mining & Exploration 
Company, the present operators, drilled 
for the meteor at locations recommended 
as a result of geophysical and geological 
studies conducted during the summer of 
1930. These drilling operations have 
proved the correctness of the geophysi- 
cal results, as regards occurrence of 
meteoric material and structural con- 
ditions. 

The geophysical examination, con- 
ducted by International Geophysics, of 
Los Angeles, Calif., consisted of com- 
plete geological, magnetic, and electrical 
surveys, together with associated labora- 
tory studies conducted at the geophysi- 
cal company’s research laboratory in 
Culver City. Field and laboratory 
work was carried out by myself, C. H. 
Wilson, and J. W. Daly, technical di- 
rector, mining engineer, and geologist, 
respectively, of that company. The final 
results obtained and recommendations 
made were the result of close correlation 
of the independent results of the three 
separate surveys and the results of geo- 
logical, magnetic, and electrical measure- 
ments and studies made in the laboratory. 

A detailed discussion of the work is 
contained in a paper presented at the 
New York meeting of the American 
Institute of Mining and Metallurgical 
Engineers, February, 1931. 

Mining exploratory operations have 
been conducted intermittently during the 
past twenty years at Meteor Crater, by 
various groups who believed that the 
crater was of meteoric origin, and 
who hoped that sufficient quantities of 
meteoric material lay buried to prove 
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commercially valuable as a mining proj- 
ect. The presumption of value was 
based upon an expected large tonnage, 
and the fact that the many meteoric 
fragments found on the surface gave 
average analyses of about 8 per cent 
nickel and important percentages of 
platinum. 

In the early work, numerous drill 
holes and shallow shafts were put down, 
mainly in the northern portion of the 
crater. Considerable difficulty was en- 
countered in trying to penetrate through 
the débris in the crater. To overcome 
this difficulty, the present management 
started a 1,500-ft., two-compartment 
shaft, on the south rim of the crater 
and outside the zone containing débris. 
The intention was to sink this shaft in 
the solid rock outside of the crater and 
then to crosscut, at a depth of 1,500 ft., 
to the presumed location of the meteorite. 
However, after the shaft was well under 
way, the enormous force responsible for 
the crater was found to have broken and 
shattered, in a radial fashion, the sedi- 
mentary rocks of the area for consider- 
able distances from the crater. This 
difficulty in itself could have been over- 
come had it not been for enormous and 
unforeseen quantities of water that 
poured into the shaft through large 
cracks and fissures in the porous Coco- 
nino sandstone, at a depth of 650 ft. The 
impossibility of dealing with the large 
amount of water caused abandonment 
of the project. Meteor Crater Ex- 
ploration & Mining then employed 
International Geophysics to obtain in- 
formation as to the origin of the crater, 
and to determine the advisability of 
continuing exploration, and, in par- 
ticular, where such exploration should 
be directed. 

Meteor Crater, which lies in the high 
plateau of northern Arizona, about 20 

miles southwest of Winslow, is a bowl- 
shaped, almost circular depression about 
4,500 ft. in diameter and 600 ft. deep. 
The depression is surrounded by the 
crater rim that stands about 160 ft. 
above the general level of the plateau. 
As a natural wonder, Meteor Crater 
has long been a mecca for tourists and 
is visited annually by thousands of 
people. 

The origin of the crater, of consider- 
able scientific importance, has for many 
years been the subject of discussion by 
eminent astronomers and other investi- 
gators. Two of the many theories ad- 
vanced have been regarded as the most 
probable explanation of the origin of the 
crater. The first of these, now proved 
correct, held that the crater was formed 
by a meteorite, or swarm of meteoric 
material, striking the earth at high 
velocity, and burying itself. The other 
prominent theory held that the crater 
was a result of a “steam” explosion, at- 
tributed to the accumulation of hot so- 
lutions or gases beneath the sedimentary 
beds overlying the area. 

The geologic formations affected in 
the cataclysmic formation of Meteor 
Crater are those that comprise the 
plateau of northern Arizona. Kaibab 
limestone and Coconino sandstone of 
Carboniferous age, and Moencopic 
sandstone of the Triassic age, are ex- 
posed in the crater walls, and dip 
radially away from the center. The un- 
derlying Supai formation is not exposed, 
but it is known to have been affected in 
the cataclysm. The rim of the crater 
is covered with ejected débris, composed 
of an intimate mixture of fragments of 
the old sedimentary rocks, Le Chate- 
lierite, rock flour, and meteoric ma- 
terial. The original excavation has 
been filled for about 700 ft. with this 
débris, which fell back after it was 
ejected. About 120 ft. of lake beds have 
been deposited above the débris that 
filled the crater. These are fine 
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sands, marls, clays, conglomerates, and 
numerous beds carrying recent fossils. 

Regionally, the structure consists of 
a thick series of concordant strata hav- 
ing a dip of a few feet per mile in a 
northwest direction. This series is 
broken at Sunshine Mountain, 12 miles 
southeast, at Black Mesa, 20 miles south- 
west, and at San Francisco Mountain, 
45 miles to the northwest, by the feeder 
vents of the extrusive igneous rocks 
which occur at these places. 

Locally, the structure is somewhat 
more complicated. Here, the rocks 
which lie nearly horizontal on‘ the 
plateau are uptilted along the margin 
of the crater. The angles vary from 
11 to 80 deg., but average about 30 deg. 
and dip away from the center of the 
crater. Numerous faults can be seen 
in the face of the crater walls, but can- 
not be traced beneath the débris inside 
or outside of the crater proper. 

The field work was conducted by In- 
ternational Geophysics’ usual procedure 
of applying various independent studies 
to an area, based on preliminary inspec- 
tion, and consideration of factors gov- 
erning the applicability of various 
geophysical methods. Each study was 
in charge of an independent worker or 
group. 

For the electrical work, specially de- 
signed apparatus, developed by the re- 
search staff, and built in the company’s 
laboratories, was employed. For the 
magnetic investigations, Askania mag- 
netometers of the Schmidt vertical-type 
field balance were used. In connection 
with the magnetic work, calibration of 
instruments and magnets was conducted 
at the magnetic station of the U. S. 
Coast and Geodetic Survey Station at 
Tucson, Ariz. This work was done 
through the courtesy and cooperation of 
Dr. Albert K. Ludy, in charge of the 
Tucson station. 

Briefly, the reports gave the survey 
results as follows: 

1. Geological examination showed that 
the crater was meteoric in character 

rather than due to a steam explosion, 
as held by numerous investigators. It 
disclosed evidence that the meteorite 
still existed at depth in the southwestern 
part of the crater. Geologic evidence 
placed the age of the crater to be 
measurable in terms of thousands of 
years, probably about 50,000. 

2. The electrical survey located the 
meteorite in the southwestern part of 
the crater, and indicated it to consist 
of a shallow fragmentized zone, sur- 
rounding a more concentrated main 
mass occurring at an effective depth of 
700 ft. below the present crater floor. 
In addition, the depth to water and 
various geological horizons was worked 
out by the electrical survey. The depth 
to the water table was found to be 
650 ft. in the region outside of the 
crater, and 230 ft. below the crater 
floor. 

3. The magnetic survey revealed a 
magnetic high, due to the meteorite in 
the same area as indicated by the elec- 
trical survey, and revealed the presence 
of a shallow shattered area containing 
meteoric material above the deeper and 
more concentrated zone, indicated by 
the electrical survey. 

From the results recorded in the fore- 
going, drill-hole exploration was recom- 
mended in five locations, placed so as 
effectively to determine the commercial 
value of the deposit. Two of these 
holes have been completed, both of them 
definitely checking the indications of the 
geophysical survey as regards the oc- 
currence, location, and depth of the 
meteoric material, as well as the depth 
to water and other structural effects. 

The following information on the re- 
sults of the drill holes was obtained 
from G. M. Colvocoresses, general 
manager of Meteor Crater Exploration 
& Mining: 

“The first hole, placed in the center 
of the favorable area indicated by the 

geophysical -survey, ran into the zone 
containing meteoric fragments at a 
depth of 414 ft. Below this depth, for 
a distance of 261 ft., the drill hit 
meteoric fragments at frequent inter- 
vals, until at 675 ft. further progress 
was halted as the drill became lodged 
in the upper part of the more concen- 
trated meteoric zone. It was necessary 
to employ special alloy bits in the rotary 
tools, because of the extreme hardness 
of the meteoric fragments, which re- 
sulted in nicking and denting and very 
rapid wear of the bit. The existence 
of the meteoric material was further 
proved by analyses of all sludge samples, 
which below a depth of 414 ft. showed 
the presence of nickel, this metal not 
being known to exist anywhere in this 
part of Arizona except alloyed with the 
iron in the Barringer Meteorite. 

“The second drill hole, as far as it 
has been carried out, revealed similar 
conditions as the first. The fragmental 
zone was first penetrated at 500 ft.; 
and from this depth to a depth of 650 ft., 
the present bottom of the hole, meteoric 
fragments were encountered at frequent 
intervals. 

“The drilling operations also showed 
close agreement between the actual 
depth to water and that predicted by the 
geophysical survey.” 

These results are evidence of the re- 
liability of modern methods of geophysi- 
cal prospecting. In the field of ordinary 
mining exploration the problems to be 
solved by application of geophysical 
methods rarely present such difficulties, 
in adapting a proper field procedure, 
and in interpretation of results, as did 
this Crater problem. When a geopitysi- 
cal survey is carried out with the use 
of proper technique, an up-to-date field 
procedure, and modern instruments, the 
economic benefits to be derived, in a 
program of mining exploration, are 
many. Such geophysical studies will 
secure subsurface geologic data that can 
be obtained in no other way, except at 
prohibitive cost. 

Novel Connection for Butters Filters 

ILTERING OPERATIONS have 
been considerably improved on the 

Witwatersrand by the adoption of the 
patented, self-adjusting connection shown 
herewith, the details of which were sup- 
plied by J. C. Phillips, Government Gold 
Mining Areas, Transvaal, South Africa. 
The connection constitutes the link be- 
tween the filter leaf proper and the mani- 
fold connected to the suction line of 
the vaccum pump. This joint, unlike a 
connection of the bridle and thumb- 
screw type, requires no spécial packing. 
The extension on the sight glass fitting, 
provided with a short lug, is fitted with 
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a tapered end, which, when inserted into 
the conical bore or valve seat of the 
spud, effects a water-tight joint after the 
revolving lock ring of the spud, con- 
taining a helical groove to accommodate 
the protruding lug of the sight glass 
fitting, has been turned. When discon- 

This ena 2 “4 
connected “ 
to manifold / 

£B.S. pipe! 
thread Locking 

ring 

necting the sight glass fitting, to enable 
the operator to remove the filter leaf, 
the open spud end is rendered air-tight 
by inserting the small blank end piece 
illustrated. The connection is manufac- 
tured by the West Rand Engineering 
Works, Krugersdorp, South Africa. 
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Sweden’s New 

Gold-Copper Enterprise 

LEGEND 

Pyrite 

MM Arsenopyrite 
Auriferous Leptite 

LAG, the Boliden Mining Com- 
pany, was organized to take over 

on Jan. 1, 1931, the mining properties 
and prospecting work of the Skellefteaa 
and Vasterbotten Mining companies, the 
successors of the Centralgruppens Emis- 
sions A/B, which started prospecting 
work in the Skellefteaa district of 
northern Sweden in 1918. 

The rocks of the Skellefteaa district 
are Archean. The oldest formation con- 
sists of a series of weakly metamor- 
phosed lavas, mainly quartz porphyries 
and porphyrites with their tuffs and 
agglomerates. To a small extent vol- 
canic greenstones—amphibolites—occur. 
This series, called the Leptite series, 
corresponds to the mineralized rocks of 
the mining district of central Sweden 
and the Keewatin of North. America. 

The Leptite series is conformably 
overlain by the Slate series, which con- 
sist of shales, slates, and schists. often 
carrying graphite and pyrites. Both 
series are intruded by the Jorn granite, 
an Archean rock that has caused in- 
tense metamorphism of certain zones 
of the Leptite series. Deposition of sul- 
phides has taken place here. 

Younger than these rocks is the Con- 
glomerate series—Vargfors formation— 
consisting of conglomerates, sandstone, 
and greywacke. This formation prob- 
ably corresponds to the Temiskaming in 
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America. Large areas are composed of 
Refsund granite; the relation of this 
granite to the Vargfors formation is 
uncertain, but it is probably older. Both 
are associated with norites and gab- 
bros. Small deposits of little economic 
importance, chiefly pyrrhotite, are found 
in the Slate series; but the main ore- 
bodies occur in the Leptite series, gen- 
erally near or at the contact of the 
slates and leptites. They are usually 
lenticular, and show well-defined con- 
tacts with the country rock. Iron ores 
do not occur. 4 

The district is overlaid with heavy 
glacial deposits and swamps. In areas 
covered by the Baltic Sea at the end of 
the glacial period, sand, silt, and clays 
are found. As the inland ice cap gen- 
erally moved from northwest to south- 
east, the origin of ore boulders found 
in glacial deposits must be traced back 
in a northwesterly direction. 

As outcrops are scarce, a detailed 
knowledge of the geology of the district 
is obtained only with difficulty. With- 
out the aid of electrical. prospecting 
methods, developed for practical use 
by Swedish engineers about 1917, the 
orebodies might not have been located. 
Prospecting in the Skellefteaa district 
and the development of the electrical 
methods have progressed hand in hand 
from that time. The work has com- 
prised a geological investigation of the 
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mineralized regions in this part of 
northern Sweden, and a_ geophysical 
survey of favorable areas, covering 
about 150 square miles. About 25,000 
m. of diamond drilling has been done, 
and about 40 deposits of pyrites, arseno- 
pyrite, and chalcopyrite, with some 
blende and galena, have been discov- 
ered. The ores are often auriferous. 

In 1921, a rich boulder of pyrite was 
found in a trench near Svanfors village 
in the Skellefteaa parish. Electrical 
methods were tried to locate its origin 
in the neighborhood, but in vain. Some 
boulders of leaner pyrite were found in 
1923-24. The electrical survey in this 
district was then extended over a larger 
area, and,a new electromagnetic method 
used, which had been developed by the 
staff of Centralgruppens Emissionsak- 
tiebolag. Only two of the electrical in- 
dications obtained during this survey 
were considered favorable. A_ hole 
drilled to one of these showed only dis- 
seminated pyrrhotite in porphyry. The 
second hole, however, drilled to the 
other indication in December, 1924, dis- 
closed an auriferous arsenopyrite ore- 
body—the east end of the Boliden 
deposit. 

As may be seen from the accompany- 
ing map, the Boliden orebody has a 
length of about 600 m. and a maximum 
width of 40 m. It strikes nearly east- 
west, dips 80 to 85 deg. to the south, 
and pitches 65 deg. to the east. A hori- 
zontal section through the orebody shows 
an area of more than 10,000 sq.m. To 
this must be added 1,500 sq.m. of 
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Fig. 2—Surface plant with 

altered porphyry that contains paying 
amounts of gold. The ore consists of 
nearly massive sulphides with negligible 
inclusions of country rocks. Iron py- 
rite, arsenopyrite, pyrrhotite, and chal- 
copyrite, with minor amounts of blende 
and galena, are the chief minerals. 
Some complex lead and antimony min- 
erals are also found as well as small 
amounts of tellurium. 

Occurrence of the gold in the ore is 
described in detail in an article by 
Sture Mortsell in the transactions of the 
Geological Society, Stockholm, 1932, 
pp. 394-414. This article has a sum- 
mary in English. The main part of the 
gold has been shown to be in the native 
state, partly as microscopic or sub- 
microscopic inclusions in the arseno- 
pyrite. Some of it is combined with 
the other sulphide material, frequently 
replacing chalcopyrite. It also occurs 
in the quartz or gangue. In some sec- 
tions of the mine, real nuggets or flakes 
of gold several millimeters long have 
been found. The pyrites, on the other 
hand, appears to be almost free from 

gold. 

The main orebody consists of pyrites, 
with varying intrusions of arsenopyrite 
and chalcopyrite. Large, relatively pure 
lenses of the latter minerals are also 
found, generally in the vicinity of the 
hanging wall. These lenses contain the 
richest ore, with a gold content as high 
as 100 grams per metric ton ($60 per 
short ton). The orebody, which has 
been mapped out completely on the 50-, 
90-, and 130-m. levels (see Fig. 1), and 
partly on the 170-, 210-, and 250-m. 
levels, has so far been found to have 
the following composition (including the 
gold-bearing porphyry mentioned): 
Sulphur, 30.2 per cent; copper, 2 per 
cent; arsenic, 9.8 per cent; silver, 65 
grams per metric ton; and gold, 20.2 
grams per metric ton; average specific 
gravity, 4.3. The ore may be sorted 
into grades of varying copper-arsenic 
content and gold-bearing porphyry, all 
of which are smelting ores ; and copper- 
bearing pyrites, almost free from gold, 
with 44 to 45 per cent sulphur, which 
is about 10 per cent of the total ore. 
No valueless barren ore is produced in 
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ore storage in foreground 

Table I—Ore Analysis 

of 1926, with breaking of ore on the 
50-m. level. During this work the ore 
was completely explored on the 50-, 
90-, and 130-m. levels; exploration was 
also started on the 170-, 210-, and 
250-m. levels, after the late increase in 
operations. 

The ore resulting from this develop- 
ment work had the average analysis 
shown in Table I. 

The figures include auriferous por- 
phyry and pyrites. Segregated into the 
three grades, the ore produced up to 
the end of 1931 is shown in Table IT. 

The average composition of the ore 
produced is somewhat different from the 
calculated average of the part of the 
mine worked, as a large proportion of 
arsenic ore has been extracted from the 

; Silver Gold 
Metric Sulphur Cop Arsenic. Grams Grams 

Year Tons Per Cent Per Cent Per Cent per Ton per Ton 

Weider oc vicen eeetaca einai 15,620 27.80 3.11 19.61 103 41 
3 err ere eee 35,840 27.59 2.17 14.77 85 28 
Se ye eee oe 40,075 27.70 2.29 14.22 87 32 
1929. 49,480 28.40 1.86 13.23 78 32 
ie, SE Sere epee 63,452 29.10 1.42 13.64 75 31 
Rr eie5ks kaencens: 81,870 27.41 1.55 15.83 66 33 

Total and averages......... 286,337 27.80 1.84 14.73 77 32 

the sorting process. The ore remain- high-grade arsenic-ore lenses. Prior to 
ing for smelting, after removal of the 
pyrites, has the following average com- 
position: Sulphur, 28.7 per cent; cop- 
per, 2.1; arsenic, 10.8; silver, 70 grams 

per ton; and gold 22.4 grams per ton. 

As the assay indicates, this smelting 
ore contains an appreciable amount of 
pyrite free from gold. A better separa- 
tion before the roasting of the ore would 
offer many advantages. Comprehensive 
laboratory studies have been made dur- 
ing the last two years to develop a 
method for separating this barren pyrite 
from the remainder of the smelting ore 
by flotation, without appreciable loss of 
gold and copper. Intensive work has 
given such promising results that a 
large test plant has been built at Boliden 
for treatment of all the company’s ores. 

After the western point of the Boliden 
orebody had been located by diamond 
drilling in 1924, and a preliminary sur- 
vey of the orebody had been made by 
about twenty more holes, a small shaft 
in the footwall was started in August, 
1925, and arrangements were made for 
an annual production of 50,000 to 100.- 
000 tons, to obtain definite data on the 
project. Operations started in the spring 

Tag SI a 
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the start of the ROnnskar smelter, and 
as long as this smelter operated oti a 
small scale only, the ore was exported 
to a German plant and to the Tacoma 
plant of American Smelting & Refining. 
The latter plant received a total of 
about 36,000 tons of ore, averaging 
30.6 per cent arsenic, 108 grams silver, 
and 82 grams gold per ton. 

As previously stated, almost the en- 
tire Skellefteaa district is overlain with 
a glacial deposit. The Boliden orebody 
is covered completely by a sand and 
moraine layer, 7 to 19 m. thick. To 
permit mining of all outcrops, stripping 
of this overburden was started with two 
electric shovels of the caterpillar type. 
Of a total tonnage of 1,000,000 cu.m., 
about one-third has been removed to 
date. 

About 2,000,000 tons of ore between 
the surface and the 50-m. level will be 
mined by the glory-hole method, the ore 
being drawn to this level and hoisted 
through the main shaft. Three glory 
holes have recently been started in the 
eastern section of the deposit. Alto- 
gether, 15 glory holes will be developed. 
A small part of the ore is mined bv 

Fig. 4—Loading ore from storage piles 
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Table II—Analysis of Segregated Ores 
Silver Gold 

Metric Sulphur Copper Arsenic Grams Grams 

Quality Tons Per Cent Per Cent Per Cent per Ton per Ton 

ee ee Ce ee 259,319 30.40 1.92 16.07 85 35 

Auri oe eee 12,152 5.79 0.59 3.06 33 12 

—- spe , aati eta eae 14,866 44.65 1.37 0.91 35 2 

Total and averages......... 286,337 27.80 1.84 14,73 77 32 

other methods. Below the 50-m. level 
the slicing method is used, the slices 
being 5 m. thick. 

The small shaft and surface plant 
used for development work were re- 
placed by larger installations in 1930- 
31 and are now being dismantled. The 
new plant, designed for an annual mine 
production of 600,000 tons of ore, in- 
cludes a vertical shaft, 2.6x9.5 m., with 
four hoisting compartments, two for ore 
and men and two for skips. The shaft, 
placed in the hanging wall about 80 m. 
from the orebody, was completed to 
the 130-m. level early in 1931. Ore 
pockets have been placed between levels 
near the shaft, into which the ore is 
dumped prior to being loaded into the 
skips. 
Two hoists are used, each arranged 

for balanced hoisting, one, as stated, 
exclusively for ore hoisting, the other 
for hoisting men as well as ore cars. 
The skips are dumped automatically into 
pockets on the surface. Both hoists are 
of similar construction, and of the most 
modern type. Each has a drum divided 
in the center to permit hoisting in bal- 
ance from any level. Depth indicators 
are mounted on the hoists. Both units 
have Ward Leonard control, and are 
equipped with separate converters. Each 
drum is driven by a motor through a 
double-gear train and an intermediate 
axle. Double brakes are used; one, an 
auxiliary, acts directly on the rope; the 
other, the main operating brake, acts on 
a brake drum on the intermediate axle. 
During hoisting, the weight on the main 
brake is held up by a compressed-air 
cylinder ; the safety brake is relay-con- 
trolled, and the weight may be lifted by 
compressed air or by a manually oper- 
ated wheel. 
When the operating lever is in neu- 

tral position, an electromagnet connects 
the air cylinder of the main brake with 
the outside air, causing the weight to 
fall and the brake to be applied. When 
the lever is taken out of neutral, air is 
automatically introduced into the cylin- 
der, raising the weight. Thus a ‘sepa- 
rate braking lever is not required, and 
the hoist may be operated with one lever 
only. 

Both units are equipped with a retard- 
ing device that automatically slows down 
the hoist as the cage or the skip ap- 
proaches the station. This device con- 
sists of two horizontal worm gears 
driven from the indicators on the two 
drum halves. The gears are equipped 
with rods, which, toward the end of the 
hoisting period, move toward curved 
members attached to the operating lever, 
thus bringing the lever into neutral 
position. The members are so shaped 
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that the retardation takes place evenly. 
Special care has been taken to pro- 

vide efficient safety devices. The auxil- 
iary-brake relay makes the brake oper- 
ate automatically under the following 
conditions: (1) overwinding; (2) 
power failure; (3) when the air pres- 
sure falls below a certain value; (4) 
when the hoisting speed exceeds a cer- 
tain value; (5) when the hoisting mo- 
tor is overloaded; (6) when the hoist- 
ing becomes unbalanced; (7) when the 
hoist operator presses a foot lever; (8) 
when the motor field falls below a cer- 
tain value. When the auxiliary brake 
reacts, the generator set kicks out, and 
the hoist cannot again be started until 
the cause for this occurrence has been 
removed and the brake adjusted. 

gaardshammars Mekaniska Verkstads 
A.B. and Allmanna Svenska Elektriska 
A.B. 

From the two shipping pockets the 
cre is drawn to two parallel No. 6 
Morgaardshammars crushers, 90x60 cm,, 
where it is crushed to minus 100 mm, 
It is then taken on two parallel, in- 
clined belt conveyors to the sorting 
plant, where material smaller than 30 
mm. is screened out. The ore is then 
washed with a spray of water and di- 
rected onto six parallel belt conveyors, 
9 m. long and 0.8 m. wide, with a speed 
of 0.2 m. per second, of Norbergs Mek. 
Verkstads manufacture, on which it is 
sorted by hand into various grades, 
Under every two conveyors are four ore 
bins, twelve in all, with a total capacity 
of about 4,000 tons, or about two days’ 
production. These discharge directly 
into 30-ton bottom-dump railroad cars, 
which are used to transport the ore to 
storage or directly to the smelter at 
Ronnskar; or the ore may be taken by 
belt conveyors to other bins feeding 
three parallel 54-ft. Symons cone crush- 

Table I1I—Hoist Data 

NR A io arabs bw ns Sse) evil nel wo @Erecore’e 
as a) 5.0o) opis 5:56 6 4iaows a 4-0 ned wie espe 
Effective hoisting capacity.....................04. 
Me OE OO OPI. oo i oc ccs ce nvcueweeee 
ea i Tai hn band 40 eceb 064. acwcbew: 
Maximum hoisting distance....................... 
Maximum rope s 
I sao io oic4ch-bie-acocerdare: Sain me o6 wae ACR a 

The unit used exclusively for ore 
hoisting is also equipped with push- 
button control. Change from hand 
operation with a lever to pushbutton 
control is accomplished by a single man- 
ual adjustment. Pushbuttons for start- 
ing are provided at the hoist and on 
every level in the shaft from which 
hoisting is done. 

With the pushbutton control, the hoist 
operator is replaced by a small pilot 
motor, which starts when a button is 

pushed, taking the relay out of neutral 
and thus starting the hoist. To stop the 
hoist, the automatic retarding device is 
used. The hoists are built by Mor- 

Hoist for Ore Hoist for 
and Men Ore Only 

is wre sea ae 3,000 mm 3,500 mm. 
oa nd open ace 3,300 mm 3,500 mm. 
ee Sa 2,700 kg. 5,000 kg. 
pis ea aoaerd 00 kg. 3,750 kg. 
Moe the obnde ee 480 kg. neh 
hi -aiciakerea minal 400 m. 00 m. 
Pty RE Rees 44 m./sec 44 m./sec 
picket Mancavatehee cits mm. 43 mm. 

ers, which in one operation reduce the 
size to about 10 mm. From the Symons 
crushers the ore is taken by three belt 
conveyors through an automatic sam- 
pling plant to storage bins at the rail- 
road terminal, where it is loaded into 
railroad cai. 

Adjacent to the terminal, on a level 
5 m. lower, is an ore-storage yard 230 
m. long, served by a 12-ton A.B. 
Landsverk ‘crane with a 6-ton Titan 
grab bucket of 5.5 tons’ net weight. The 
crane has a span of 40 m., with an addi- 
tional 6 m. outside the track on one side. 
It is equipped with a 150-hp. hoisting 
motor, a 100-hp. bucket motor, a 25-hp. 

Fig. 3—Hoisting equipment 
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Fig. 5—Lunch room in change house 

motor on the bucket carrier, and a 
40-hp. traveling motor, all of Allmanna 

Svenska manufacture. Hoisting speed 

is 48 m. per minute; traveling speed of 
crane, 18 m., and of carriage, 80 m. 
per minute. Ore may be piled to a 
depth of 9 m., providing storage for 
100,000 to 150,000 tons. The ore cars 
are dumped from a trestle running 
above the storage area, and the ore is 
then distributed by the crane. 

In addition to the automatic sampling 
plant an experimental concentrator has 
also been built, on four levels. At the 
lower level are the grinding mills and 
a few pumps. The mills have been 
built for test work, and the length and 
feeding arrangement may be changed 
with conditions. On the second level, 
the regular pump level, space is pro- 
vided for classifiers of various types, 
and shaking tables. The third level is 
reserved entirely for flotation cells, of 
which many types are represented, such 
as an 8-cell Fahrenwald unit, made by 
the Denver Equipment Company; a 
Ruth gradient flotation machine, a Mac- 
Intosh cell; several machines of the 
matless type; and a cell of a new type, 
the so-called MOrtsell flotation apparatus. 
The upper level is equipped with de- 
vices for reagent feeding, conditioning, 
thickening, and heating the pulp. For 
conveying the pulp, rubber hose is used, 
which permits changes in the flowsheet 
to be made easily. 

Between the flotation and pump levels 
is an intermediate level for central sam- 
pling. The sampler, which is of local 
manufacture, consists of a car that runs 
through the entire plant and is equipped 
with 30 narrow cutters, each having a 
cutting radius of 250 mm. These take 
proportionate samples of all intermedi- 
ate and final products in the process. 
They are operated with compressed air. 
Products that cannot be sampled in 
passing from the third to the other levels 
are pumped through this level. Samples 
are collected in pails of non-rustable 
metal, all of the same weight, which are 
weighed on a Toledo scale, immediately 

after the samples are taken and again 
after drying in an electric drying oven. 
From these weights any pulp concentra- 
tion may be computed. 

The ore is taken to the smelter or 
sent by rail to the shipping wharf at 
Ronnskar, a distance of 55 km. The 
company has built the 23-km. section of 
this rail line that extends from Boliden 
to the tracks of the Bastutrask-Skel- 
lefteaa State Railroad, and the 2-km. 
section between Skellefteaa and Ronn- 
skar. Operation of the road, which was 
opened in September, 1929, is by the 
State Railways. 

In addition to the concentrator, the 
surface plant at the mine includes two 
Atlas Diesel AK-2 compressors, each 
delivering 30 cu.m. per minute of free 
air at 100-lb. pressure, and one Atlas 
Diesel 2PK-8 unit, of half this capacity. 
The compressors are installed in the 
hoist house. A machine shop, electric 
shop, drill-sharpening shop, and ware- 
houses have also been provided. These 
are modern and roomy, and of suffi- 
cient size to take care of an annual 
production of 600,000 tons of ore. A 
well-equipped change house, with dry- 
ing rooms, has been built, as well as 
offices for the staff, a chemical labora- 
tory, locomotive round house, and gar- 
age. All buildings are heated from a 
central heating plant, the hot water 
being pumped through underground pipe 
lines. Power is supplied by two munici- 
pal power plants in Skellefteaa, which 
also generate power for the smelter at 
Ronnskar. Power is delivered at 33,000 
volts, three-phase, and then stepped 
down to 1,500 volts for the larger mo- 
tors, and to 220 volts for smaller motors 
and the lighting system. 
When the deposits were discovered in 

1924 the surrounding country was a 
wilderness, lacking roads and houses. 
As sufficient information about the size 
of the deposit was gathered during the 
succeeding year, the company acquired 
all land within 2 km. of the mine. No 
building was permitted in the area until 
a complete plan with adequate regula- 
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tions had been worked out. Such a plan 
was approved by the government in 
March, 1927, and building activity was 
immediately started by the company, as 
well as by private individuals. At this 
time the company also started to build 
streets and roads; a complete water- 
supply system, with’ chlorination and 
filtering plants; and an electric network 
to furnish the domestic requirements for 
a city with a population of 2,000. Under 
this plan the company has completed for 
workers and foremen, 38 houses, with 
87 roomy and modern apartments, the 
majority of which have two rooms and 
kitchen. Moreover, it has provided 52 
larger single rooms for unmarried work- 
men. Besides seventeen houses of vary- 
ing sizes built for the staff, a hotel, mess 
house, and an office with two wings have 
been constructed. 

Public buildings include fire station, 
post office, and public baths. A total 
of 111 private buildings have also 
been completed, including homes, board- 
ing houses, and business structures. 
Assisted by the company, the municipal- 
ity has built a public school for about 
300 children; an evangelic society has 
erected a chapel; and the workmen’s 
union a clubhouse and an athletic field. 
All in all, the company has taken great 
pains in planning and in landscaping 
the property, which has the appearance 
of a residential town rather than that of 
many mining camps. 

x 

Overcoming Pipe-Line 

Vibration 

—— in pipe lines, set up 
by pumps or other machinery, may 

be deadened by insulating the pipe from 
the hanger by a piece of sheet lead, ac- 
cording to Lead Industries Association. 
A piece of 6- or 8-Ib. sheet lead is cut 
a little longer than the bearing surface 

mH 

of the pipe, and so wide that, doubled 
over, it still is of the same width as 
the hanger. This strip of lead is in- 
serted between the pipe and the hanger, 
as shown in the accompanying sketch; 
it may be fastened to the hanger in any 
convenient way, although fastening is 
generally not required. 
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J. M. Callow, president of General 
Engineering, is an international author- 
ity on metallurgy and mill design. In 
the early ’nineties he was associated with 
Philip Argall. In 1928 he was appointed 
designing and construction engineer for 
the plant he describes in this issue, at 
Mount Isa, Queensland. For thirty 
years or so Mr. Callow has designed 
and built many important installations. 
Since 1912 he has specialized in flota- 
tion, his most notable achievement being 
the development of the Callow cell. He 
is the originator of pneumatic flotation 
for the treatment of ores—a method now 
employed by the majority of companies 
using the process—and is responsible 
for many valuable improvements in the 
technique of ore treatment and metal 
recovery. 

+o 

E. R. Woodward, who concludes a 
series of articles on the economics of 
lubrication in this issue, is a graduate 
of McGill University. He is now pe- 
troleum chemist in charge of technical 
work on lubrication and fuels for the 
Firestone Tire & Rubber Company, 
Akron, Ohio. 

+ 

Dwight L. Sawyer (Stanford) has had 
a varied and successful career in mining 
exploration work, and as geologist and 
mining engineer in Colorado, Arizona, 
British Columbia, and Cuba, on the tech- 
nical staffs of Ray Consolidated, Ameri- 
can Metal, Granby Consolidated, and 
other companies. He will be recalled as 
the author of “What of Alaska?” pub- 
lished last year in this journal. 

Among Contributors To This Issue 

C. W. Allen, author of the article de- 
scribing a method of economizing in 
pumping expense at the Mackinaw- 
Gardner mine of the Cleveland-Cliffs 
company, Michigan. is one of the mining 
engineers on the staff of that company, 
a position he has held since graduation 
from Lehigh University in 1925. 

e 

From right to left: R. W. Karpinski, 

author of article on “Mining in French 

Indo-China”; the Resident and _ the 

Governor of Stung Treng Province; 

Enzo de Chetelat; and Igar Bresgaline 

E. Wesslau has been superintendent of 
the Boliden mine since 1925. A gradu- 
ate of the Royal Technical Institute of 
Stockholm (1911), he has practiced his 
profession as a consultant, and in asso. 

ciation with Gruv A/B Dalarna (iron-ore 
mining and concentration) 1913-17; as 
superintendent of the Adelfors Bruk 
nickel-copper mine and smelter, 1916-19; 
and in charge of prospecting work in the 
Vasterbotten district of Sweden. 

+ 

J. J. Jakosky (Universities of Kansas 
and Pittsburgh) is the president and gen- 
eral manager of International Geo- 
physics. Formerly associated with the 
United States Bureau of Mines, Mr, 
Jakosky is the author of many papers 
on the subject of geophysics, including 
a monograph, published by the Bureau 
in 1924, on underground signaling. By 
numerous inventions he has also con- 
tributed to the technique of electrical 
prospecting. 

+o 

Robert W. Karpinski, after graduation 
from the University of Michigan in 1926, 
held the Billy fellowship at the Institut 
de Geologie, Nancy, France, for two 
years, gaining the degree there of 
Ingenieur Geologue. Followed appoint- 
ment as chief geologist and manager in 
Indo-China for Union Financiére during 
expeditions there in 1928 and 1930. Early 
in 1931 Mr. Karpinski returned to Nancy 
and submitted his thesis—‘“Contributions 
a l’Etud Metallogenique des Vosges 
Méridionales”—for the degree of Doctor 
of Science, awarded in July. 

R. H. Bedford, Grass Valley, Calif., 
has returned from Russia. 

Huntington Adams has returned to 
New York from Europe. 

Richard N. Hunt has returned to Los 
Altos, Calif., from Mexico. 

T. A. Bayne, representing Sir Robert 
Williams in Africa, is in Uganda. 

Frank W. Griffin expects to return to 
San Francisco from New Guinea in 
August. 

Lucien Eaton has returned from Eng- 
land to the United States, and is now 
in Boston. 

H. A. Guess, vice-chairman of Mining 
Trust, Ltd., which controls Mount Isa 
Mines, is in Queensland. 

J. Neill Greenwood, professor of 
metallurgy at the University of Mel- 
bourne, is on a world tour. 

Willis Lawrence has been appointed 
general manager of Cory Mines, operat- 
ing in Butte County, Calif. 

Heath Steele, vice-president of Ameri- 
can Metal, and George Harbordt, of Cia. 
Minera de Pefioles, are in London. 
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Frank W. McLean, formerly mine su- 
perintendent with San Francisco Mines 
of Mexico, is at Los Angeles, Calif. 

Dr. A. L. Hall has been appointed 
regional vice-president of the American 
Society of Economic Geologists for 
Africa. 

J. R. Finlay, recently in the Globe- 
Miami district of Arizona, and expected 
to return there, has been engaged by the 
State of Arizona to make mine-valuation 
surveys. 

Ernest Williams, until recently gen- 
eral manager of Great Boulder Perse- 
verance, Kalgoorlie, Western Australia, 
is in England. 

Jean Verdussen, superintendent of the 
leaching plant of Union Miniére du 
Haut-Katanga, Belgian Congo, is in 
Brussels, on vacation. 

E. C. Hutchinson, managing director 
of Kennedy Mining & Milling, Califor- 
nia, is traveling through the eastern 
United States by automobile. 

Dr. Noel H. Stearn, now examining 
mines in Idaho, has been elected vice- 

president of Southwestern Quicksilver, 
operating in the Arkansas cin abar 
district. 

James George is general manager of 
Palmer River Gold Dredging, operating 
in North Queensland. Mr. George 
succeeds D. Jolly, who resigned because 
of ill health. 

John Lennox, formerly manager of 
Sardine Tin Mines, Queensland, is now 
general manager of Queensland Quick- 
silver Development, operating at Kilki- 
van, Queensland. 

Frederick T. Kerr, formerly chief sur- 
veyor, Broken Hill Block 14, New South 
Wales, has been appointed government 
inspector of mines in Tasmania; and 
J. B. Scott, assistant secretary of mines, 
Tasmania. 

H. W. Gepp, formerly general mana- 
ger Electrolytic Zinc, of Australia, has 
been commissioned by the Common- 
wealth Government to report on the re- 
opening of the Mount Morgan copper 
property, Queensland. 

J. C. Perkins, steam shovel superin- 
tendent, United Verde Copper, has re- 
signed to accept a position with the 
Macco-Lewis Construction Company as 
quarry superintendent on San Gabriel 
Dam No. 2 near Azusa, Calif. 
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Prof. Edward Sampson, secretary of 
the Society of Economic Geologists, an- 
nounces that a field trip has been ar- 

ranged to the gold belt of Ontario and 
Quebec, at the invitation of the govern- 
ments of the two provinces, conducted 
under the guidance of Dr. J. A. Dresser, 
director of the Quebec Geological Sur- 
vey. Members of the A.I.M.E., the 

Canadian I.M.M., and the Geological 
Society of America, and their friends, 
are invited. Dates of departure and re- 
turn are as follows: From Montreal, 
July 31 and Aug. 6; from New York, 
July 30 and Aug. 7, respectively. The 
party will visit Kirkland Lake and 
Porcupine and Siscoe. Every oppor- 
tunity will be provided for a careful 
technical study of the region traversed. 

D. G. Kerr, vice-president of United 
States Steel, in charge of raw materials, 
including iron ore, coal, and limestone, 
will retire Aug. 1. He will be succeeded 
by E. E. Ellis, president of Universal 
Exploration, one of the Corporation’s 
subsidiaries. Mr. Ellis, a graduate of 
Northwestern University, first entered 
the Corporation’s employ as assistant 
geologist with Oliver Iron Mining, its 
iron-mining subsidiary. 

Major H. Lockwood Stevens, secre- 
tary of the Ross Institute, Putney 
Heath, London, S.W. 15, invites mem- 
bers of the Institution of Mining & 
Metallurgy who are in London to attend 
a course of instruction, beginning July 
25, on the control of malaria, of par- 
ticular interest to engineers in charge of 
operations in malarious districts. 

Arthur D. Foote left Grass Valley, 
Calif., recently with Mrs. Foote, to es- 
tablish residence in the Eastern United 
States. Mr. Foote is well known be- 
cause of his work in rehabilitating and 
operating with conspicuous success the 
North Star mine, at Grass Valley. Mrs. 
Foote has gained national recognition as 
an author and magazine illustrator. 

J. P. Wiser, superintendent, and E. L. 
Rainboth, engineer, of Kings Mine, As- 
bestos Corporation, Thetford Mines, 
Que., Canada, were visitors recently at 
the mines of Miami Copper and Inspira- 
tion Consolidated, to study block-caving 
methods. They returned to Canada by 
boat from New Orleans. 

H. W. Aldrich, superintendent of the 
leaching plant of Inspiration Consoli- 
dated, recently elected a governor of 
Rotary International, is attending con- 
ventions at Victoria, Vancouver Island, 
and Seattle. 

Paul Fournarier, professor of geology 
at the Liege mining school, Belgium, re- 
cently visited the iron and copper mines 
of Michigan and Minnesota. 

A. H. Douw, geologist with Rhokana 
Corporation, recently visited mines in 
the Bisbee, Globe-Miami, Superior and 
Ray districts of Arizona. 

M. C. Haas recently returned from 
Russia to the United States, after com- 

pletion of a contract with the U.S.S.R. 

Dr. C. K. Leith has been nominated 
for the presidency of the Geological 
Society of America. 

Obituaries 
Frederic S. Overton, secretary and di- 

rector of the Ingersoll-Rand Company, 
on June 4, at New York. 

+ 

H. T. Ferrar, assistant director, New 
Zealand Geological Survey; at Welling- 
ton. Doctor Ferrar was geologist to 
Scott’s first expedition to the Antarctic. 

— 

Edward H. Shackell, managing di- 
rector of Electrolytic Zinc, director of 
Mount Coolon Gold, Amalgamated Zinc 
(De Bavays), Electrolytic Smelting & 
Refining, and other companies; at Mel- 
bourne; aged 64. 

+ 

R. M. Keeney, president of Pittsburgh 
Crucible Steel, vice-president and di- 
rector of Crucible Steel of America, and 
a director of Snyder Mining, operating 
on the Mesabi Range, Minn.; at 
Pittsburgh, Pa., June 5; aged 48. 

+ 

Felix J. Thomure, traffic manager, St. 
Joseph Lead Company, May 24, of an- 
gina pectoris. He had been associated 
with the company for more than fifty 
years; formerly vice-president and gen- 
eral manager of Mississippi River & 
Bonne Terre Railway and Missouri. 
Illinois Railroad. 

+ 

W. A. Clark, 3, grandson of the late 
Senator Clark, of Montana; as the result 
of an airplane accident in Arizona; aged 
30. A graduate of Columbia University, 
Mr. Clark practiced in Butte until the 
Clark properties were sold to the 
Anaconda company. He recently be- 
came associated with United Verde 
Copper. 

* 

A. D. Ledoux, president of Pyrites 
Company, Ltd., subsidiary of Rio Tinto; 
at New York, June 5; aged 65. Mr. 
Ledoux, a graduate of the Columbia 
School of Mines, served during the war 
as chairman of the pyrites committee of 
the Council of National Defense and on 
the committee on ferro-alloys of the 
Iron & Steel Institute. 

+ 

J. W. Gregory, professor of geology, 
Glasgow University, president of the 
Geological Society of Great Britain, Fel- 
low of the Royal Society, geological ex- 
plorer, scientist, author; on June 2, on 
the Upper Amazon, by the capsizing of 
a canoe, during an expedition for the 
purpose of studying volcanic movements 
in the Andean region; aged 68. 

+ 

J. W. Richards, assayer and chemist; 
at Denver, Colo., June 18; aged 76. 
After experience in Cornwall, where he 
was born, Mr. Richards came to the 
United States in 1876, and had been 
identified with the mining industry in 
Arizona, Utah, California, and Nevada, 
where he established in Denver as an 
assayer in 1899. He was a member of 
the Rocky Mountain Club and several 
other societies. 
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Sir Dorabji Jamsetji Tata, on June 3 
at a sanitarium in Bavaria. Sir Dorabji 
was chairman of Tata Iron & Steel, the 
foremost metallurgical enterprise in 
India, and regarded as the founder of 
the iron and steel industry in that 
country. 

a 

Gilberto Luna, mine superintendent, 
Cia. Minera y Beneficiadora de Indé, 
Durango, Mexico; at his home in Le6n, 
Guanajuato, May 7, while on vacation. 
A graduate of the Guanajuato School 
of Mines, and a valued contributor to 
Engineering and Mining Journal, Mr. 
Luna was widely known in southern 
Mexico as “El Ingeniero.” He served 
on the staffs of Mexican, American, 
English and French mining companies. 
An associate writes in tribute: “A bril- 
liant, highly educated, and unassuming 
Mexican gentleman, Gilberto Luna en- 
deared himself to all working with him 
or under him by reason of his abilities, 
courage, reliability, and devotion to his 
work. Long service in a few companies 
limited the number of friendships he 
might otherwise have made; but those 
who knew him intimately will mourn 
the loss of a true compaiero, whose 
back was always found touching his 
chief’s in any emergency, in mine or mill 
or in politics. And operators in Mexico 
since 1910 will need no explanation of 
what the last word covers.” 

+ 

George F. Kunz, vice-president of 
Tiffany & Company. an authority on 
gems; at New York, June 29, of cerebral 
hemorrhage; aged 76. Doctor Kunz, 
who was honored by Columbia (A.M., 
1898); Marburg, Germany (PhD., 1903); 
Knox College (Sc.D., 1907), maintained 
a keen interest in geological and miner- 
alogical research throughout a long and 
successful career. being the author of 
many articles and books. When only 23 
years of age he was appointed gem ex- 
pert to the Tiffany organization, subse- 
quently acting also as special agent for 
the United States Geological Survey, and 
entrusted at various times with charge 
of exceptional displays of gems at im- 
portant expositions. including those of 
Paris (1889) and Chicago (1893). An 
ardent collector of precious stones, he 
contributed much by influence and in- 
terest to the upbuilding of the collection 
at the American Museum of Natural 
History in New York City. His 
sympathies were varied and keen—he 
was active also in historical work—and 

he was a familiar figure at national 

gatherings of mining engineers in New 

York. He gave freely of his own knowl- 
edge and was a frequent contributor to 
Enaincering and Mining Journal, an ap- 
preciation from his pen appearing in the 
June issue. A few days before his death 
he planned with the editor for the publi- 

cation in this magazine of a review of 

an important new treatise on the genesis 

of the diamond, concerning which he 

evinced the enthusiasm of youth. His 

passing will evoke national and inter- 

national expressions of tribute and 

respect; and his place as a student and a 

scholar of one branch of the exquisite 

in nature, as a scientist who made a 

hobby of his profession, cannot be 

easily filled. 
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An Intropuction To GreoLocy. Third 
Edition. By William Berryman Scott. 
Vol. I, Physical Geology; pp. 604, 
fig. 264; price $3.50. Vol. II, His- 
torical Geology; pp. 485, fig. 125; 
price $3. New York: The Macmillan 
Company. 

Publication of the third edition of Wil- 
liam Berryman Scott’s treatise consti- 
tutes a third entry into the field of re- 
cently revised textbooks on elementary 
geology. 

Doctor Scott, in the first pages of 
Vol. I, places the reader in his proper 
position in our solar system and in the 
earth’s spheres. Following preliminary 
remarks, wherein additional facts con- 
cerning the nature of the earth’s inte- 
rior, movements affecting its surface, 
and the age of the earth are given, the 
student is guided through 23 chapters 
dealing with more than a dozen distinct 
topics. These include rock-forming min- 
erals, the three divisions of rocks, vul- 

The Study of Elementary Geology 
A Review by Dr. Donald M. Fraser 

canism, diastrophism, sedimentation, and 
the constructive and destructive action 
of wind, water, and ice. Chapter head- 
ings are similar to those usually found 
in an elementary textbook of geology, 
and the method of treatment is not 
novel. However, the incorporation of 
recent facts and theories and the abund- 
ance of excellent illustrations make the 
book readable as a text and understand- 
able as a quick reference work. 

The chapter on volcanic eruptions and 
the discussion of the mechanics of intru- 
sion and extrusion are interesting and 
stimulating in the general consideration 
of volcanoes and magmas. Specifically, 
comparisons such as that of the results 
of the independent study of the me- 
chanics of eruption of Doctors Day and 
Perret are of great interest. Diastro- 
phism and earthquakes, their causes and 
the results of each, are handled in 
greater detail and in a more definite 
manner than in previous editions. The 
introduction of the newer conceptions 

Modern Electrometallurgical Practice 

A Review by B. H. Strom 

HANDBUCH DER TECHNISCHEN ELEK- 
TROCHEMIE, Vol I, Part 2. By Victor 
Engelhardt. Pp. 331, illus. Leipzig, 
Germany:  Akademische Verlags- 
gesellschaft m.b.H.; Rm. 32. 

With the exception of comparatively 
short chapters on refining of gold and 
silver, and a short discourse on rare 
metals, the second volume of Doctor 
Engelhardt’s comprehensive handbook 
of technical electrochemistry is devoted 
to the electrometallurgy of copper. Not 
since the appearance of Addicks’ “Cop- 
per Refining,” little over ten years ago, 
has the subject been so successfully 
treated. Although the art of electro- 
lyzing copper long since reached a state 
of development where fundamental 
changes are not likely to occur, minor 
improvements have taken place during 
the last decade, and important additions 
have been made to available refining 
capacity. 

The chapters on electrolysis with 
soluble anodes have been contributed 
by Dr. W. Schopper, of Norddeutsche 
Affinerie. His discourse opens with the 
customary treatment of the electrical 
and chemical phenomena of the process, 
composition of electrolyte, types of elec- 
trodes, electrical connections, and cell 
arrangements. Chapters on the treat- 
ment of anode slime and purification of 
the electrolyte are also included. The 
author goes into great detail in de- 
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scribing equipment and operating prac- 
tice at the leading refineries in the 
United States and abroad, including the 
recently completed Canadian refineries. 
An interesting description is given of a 
typical method of cell inspection to in- 
sure a good power efficiency. Other 
chapters deal with the production of 
starting sheets, construction of cells, and 
analysis of metal losses in the process. 
Fire refining of the cathodes, being out- 
side the scope of the book, is referred 
to only briefly. 

Electrolysis with insoluble anodes, a 
process offering interesting possibilities 
in the future metallurgy of copper, is 
ably treated by Dr. Georg Eger, of 
Siemens & Halske. Among the difficult 
problems are selection of an effective 
leaching solution and proper depolar- 
izing agents. Interesting descriptions 
are given of the five important plants 
operating this process, the Chuquicamata 
plant of Chile Copper; the Potre- 
rillos plant of Andes Copper; the Ajo 
plant of Phelps Dodge; the Inspiration 
plant; and the Panda plant of Union 
Miniére. These plants have an aggre- 
gate annual capacity of about a quarter 
of a million metric tons of electrolytic 
copper. 

The text is accompanied with good 
illustrations and many interesting charts 
and tables. Succeeding volumes, to ap- 
pear soon, will be received with great 
interest. 

of the origin of mountains and of ore 
deposition brings the chapters dealing 
with these subjects up to date. 

In Vol. II Doctor Scott gives an ex- 
cellent résumé of the preservation, im- 
portance, and inferences of fossils. He 
discusses the various divisions of geo- 
logical time, starting with the chapter 
on Pre-Cambrian, in which the views of 
Lawson, Adams, and Coleman are re- 
viewed, and their respective divisions of 
the Canadian listed. 

To give a clear impression of the 
mass of detail in a textbook of this kind 
is difficult, but from the following ex- 
cerpts one may get an idea of the nature 
of the many summarizing paragraphs 
which are of great aid in assimilating 
the details: 

On page 54 Doctor Scott says: 
“Palaeozoic life underwent remarkable 
changes in the course of the era, all the 
great groups of animals and plants con- 
tinually giving rise to new forms, which 
gradually replace the old. While every 
division and subdivision of the Palaeo- 
zoic, down to the zone of a few feet in 
thickness, has its own characteristic 
fossils, yet the life of the era, as a whole, 
possesses a marked individuality which 
is radically distinct from everything that 
came after it. There is, with great 
diversity, a certain unity of character 
in the successive assemblages of animals, 
or faunas, and of plants, or floras. The 
era is as remarkable for what it lacked 
as for what it possessed.” And, on page 
83: “The life system of a geological 
period is not to be regarded as static, 
as something established at the begin- 
ning of the period and remaining sub- 
stantially unchanged until its end. That 
is the conception postulated by the old 
theory of Catastrophism which has been 
supplanted by the theory of Evolution. 
Aside from any theory, it is a matter of 
simple observation that, as the fossils 
are traced upward through a series of 
strata, they undergo continual change 
and modification, in consequence of 
which it is possible to subdivide the beds 
into zones, only a few feet thick, each 
zone characterized by an assembly of 
fossils which occur nowhere else. Pass- 
ing from one system or series to an- 
other, from which it is divided by un- 
conformity, the change in the fossils is 
abrupt: if sedimentation is wninter- 
rupted, the change is gradual; but, 
whether apparently sudden or gradual, 
there is always change: it is the law of 
life.” 

Again, on page 307: “The history of 
the Cenozoic Era leads by gradual steps 
to the present order of things, though, 
climatically, there were violent breaks 
in continuity. Naturally, fuller and 
more diversified records have been pre- 
served of the Cenozoic than of any pre- 
ceding time, because the destructive 
powers of denudation have not yet been 
able to sweep them away. The very 
fullness is an embarrassment, when it is 
endeavored to arrange the multitudinons 
events in chronological order.” Finally, 
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on page 359, he says: “The life of the 

Miocene had a much more modern as- 

pect than had that of the older Tertiary, 

the Eocene, a statement which applies 
to all classes of animals and plants, and 
except for the mammals, which con- 
tinued their rapid development, the chief 
difference between Miocene and Recent 
organisms is to be found in their geo- 
graphical distribution, where the differ- 
ence is often striking.” 
The final chapters, tracing life through 

the Tertiary and Quaternary, make an 
excellent ending to a textbook seasoned 
by the many years’ experience of its 
well-known author. 

Three Reviews 

by the Editor 

Bustness Looks AT THE UNFORESEEN. 
By W. B. Donham. New York: 
McGraw-Hill Book Company; Whit- 
tlesey House; $2.50. 

In this book the author makes proposals 
whereby he hopes that a “better adjust- 
ment of business to the society of which 
it is a part” may be effected in “pre- 
venting the next depression from as- 
suming a magnitude comparable with 
this one,” averring that the concom- 
itant conditions, although not accurately 
predictable as to exact time and in- 
tensity, “are known to have a habit of 
recurring with greater or less in- 
tensity.” 

Admitting the gravity and accepting 
the inevitability of these visitations un- 
der the prevailing system, a study of 
antecedents might have been suggested ; 
but Dean Donham prefers “an effort to 
define methods by which adequate leader- 
ship where foresight is unavailable may 
cope with these recurring crises. For 
such purposes,” he maintains, “the 
study of causes is of secondary im- 
portance. It is more important to 
study methods of effecting the adjust- 
ment of business to its social environ- 
ment.” 

On the thesis that “never have the 
general standards of living been so 
high” in the United States, the author 
emphasizes the dependence of the exist- 
ing system on the “mass-production 
luxury industries,’ explaining that 
“The leadership required is not the 
leadership of one man. It is group 
leadership.” The layman has _ heard 
much of late about the need for leader- 
ship, and he will now wonder whither 
he is to be led by the luxury-industry 
revivalists. 

The latter two-thirds of the text is 
devoted to “Current Problems and 
Plans,” a section that would have been 
more useful for reference purposes if 
the volume had been indexed. 

THUNDER AND Dawn—The Outlook 
for Western Civilization, with Special 
Reference to the United States. By 
Glenn Frank. New York: The 
Macmillan Company; $3.50. 

Glenn Frank’s life has been one of de- 
termination, courage, purpose, achieve- 
ment. <A well-informed reader of his 
latest book is therefore predisposed in 
his favor. In one important respect he 
will not be disappointed: “Thunder and 
Dawn” is a fine example of the best in 

English literature; but the inspiration 
for his analysis of conditions in the 
Western world before and since the 
War will strike an unresponsive note 
among the majority of those who 
should read a book of this character. 

The opening scene, as described in the 
prologue, is laid in the home of a “dis- 
tinguished American banker,” where 
several notables are being entertained. 
The host, perturbed by what he feels 

is the “palsy” that has fallen upon 
“leadership,” propounds many pertinent 
questions on the trend of the race— 
biologically, psychologically, economi- 
cally, politically, spiritually. Doctor 
Frank has essayed to answer these 
questions in a book that deserves care- 
ful study. 

The barest of outlines of contents 
would take more space than is avail- 
able here; but engineers will be pri- 
marily interested in his treatment of 
the machine as an influence in modern 
civilization. Like most preachers, the 
author appears to have been over- 
whelmed by the effects on our exterior 
life of advancing technology. He quotes 
the opinions of the mystic and the 
muckraker, finally coming to the con- 
clusion that Western man has betrayed 
the machine he has evolved. The prob- 
lem that confronts the author is to 
accept the fact that the machine is here 
to stay, without stressing the unhappy 
results that have ensued because of an 
illogical distribution of economic power, 
largely responsible for disequilibrium ; 
and Doctor Frank handles the subject 
with tact and skill. The needs and aspi- 
rations of the masses are not ignored. 
“Even one superb leader, with a devotion 

to science and a passion for humanity, 
might tip the scales toward renais- 
sance,” he believes. 

In the last chapter the author dis- 
sociates himself from the social atmos- 
phere that pervaded the prologue. He 

admits the treason of a statesmanship 
that involves acceptance of responsi- 
bility for educational and economic con- 
trol. He -calls for more and better 
leadership, denying that his thesis is 
“the facile generalization of a fright- 
ened academician. .. .” In the final 
pages he is courageous enough to 
admit that “events are proving that a 
wider distribution of wealth is essential 
to the solvency and success of capital- 
istic industrialism. . . . What industry 
pays in wages is an investment in 
industry’s market. . . .” 
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THE GoLp STANDARD AND ITs FUTURE. 
By T. E. Gregory. New York: E. P. 
Dutton & Company; $1.50. London: 
Methuen & Company, 3s. 6d. 

Appearance of this succinct and 
scholarly analysis of an important tool 
in the operation of international trade, 
dependent on the maintenance and 
stimulation of a mining industry, is 
timely. The author, an economist of 
high repute, defines the term “gold 
standard” with appropriate historical 
references, and outlines its operation 
in recent years, particularly in respect 
to the. problem of international equi- 
librium. The status of Great Britain, 
and the cause and effect of recent 
monetary changes there, are discussed 
in detail. Professor Gregory concludes 
his study with an analysis of the 
probable effect of readoption and of the 
various alternatives to readoption of 
the gold standard in British countries. 

So much has been written as to the 
alleged failure of gold as a backing 
for financial and commercial operations 
in recent years that discussions of this 
kind must be salutary. Of particular 
interest is the destruction by Professor 
Gregory of the thesis advanced by 
Mr. Maynard Keynes _ recently—that 
Great Britain was in a favorable posi- 
tion to bargain with gold-standard 
countries before re-commitment to a 
definite monetary policy. Professor 
Gregory, who attributes departure from 
the standard in England to the effect 
of an international banking panic, 
ascribes the British attitude at present 
to inability rather than unwillingness 
to readopt. Observers believe that 
every effort is being made to facilitate 
an early return to a stabilized currency 
in respect to gold. 

The subject of gold in its relation to 
commerce and finance was recently re- 
opened by the publication of a report 
by the economic authorities, represent- 
ing ten leading countries, who con- 
stitute a delegation appointed by the 
League of Nations. Majority opinion 
holds that the supply of gold is ade- 
quate for all purposes, and has been 
adequate during the crisis, thereby dis- 
posing of a misconception that, by 
thoughtless repetition, has beclouded 
the issue for several years. 
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INDUSTRIAL PROGRESS 
“Set 

Concentrator-Amalgamator Is Devised 

at Houghton College of Mines 

A. T. Sweet, head of the department 
of metallurgy at Michigan College of 
Mining and Technology, has devised a 
piece of ore-dressing equipment for con- 
centrating gold-bearing sands and pulps 
and amalgamating the gold. He calls it 
a “concentrator-amalgamator.” Its fea- 
tures are shown diagramatically in the 
sketches in Figs. 1 and 2. Its applica- 
tion in a flowsheet is shown in Fig. 3. 

and mercury discharge (8) at the bot- 
tom of the box, arranged to permit con- 
tinuous operation. 

Experiments have shown that 60 deg. 
is the most desirable pitch or cone angle, 
and that the diameter of the cone may 
be any given amount and is not neces- 
sarily related to the height. The vanes, 
except the depressing vane at the bottom, 
may be other than vertical, or inclined 

Fig. 1—Diagrammatic sketch of concentrator-amalgamator in- 

dicating essential features. Fig. 2—Top view, diagrammati- 

eally, of device as illustrated in Fig. 1. 

Essential features of the new equip- 
ment are indicated in Fig. 1 as follows: 
a cone shell (1) having a cone angle 
or pitch somewhere between the angle 
of repose of thickened slimes and 90 
deg. from the horizontal; within the 
cone, mounted on a shaft (2), a series 
of horizontally revolving vanes (3) de- 
signed to be rotated by the tangentially 
in-flowing pulp, thereby employing 
otherwise-wasted power to stir the pulp; 
the bottom discharge of the cone set in 
a box (4) filled with mercury, under 
the surface of which the ore material dis- 
charged is forced by a depressing vane 
(5) on the bottom end of the central 
vane shaft (2), the height of the mer- 
cury above the cone-discharge point 
being sufficient to maintain the desired 
head of pulp in the cone; a launder (6) 
taking the discharge from the top of the 
cone; a discharge launder (7) at the 
top of the mercury box; and an amalgam 
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as desired, for particular conditions, a 
45-deg. pitch being found desirable. 

Operation of the machine is as fol- 
lows: The mercury well (4), Fig. 1, is 
filled with mercury so that the height, 
h, of the mercury, or depth of immer- 
sion of the small end of the cone, will 
just balance the hydraulic head due to 
the ore pulp filling the concentrator 
cone. The mixture of ore and water, or 
pulp, is admitted through the tangential 
feed opening (9), submerged below the 

level of the liquid in the cone. The 
pulp is under a suitable head, H, Fig. 1, 
and enters the cone tangentially, strik- 
ing the large vane or propeller. Its 
kinetic energy, as it falls, is partly con- 
verted into work and turns the propeller 
shaft by its impact against the vane. Its 
quantity and speed can, of course, be 
governed by the size of feed or entrance 
opening and the head or pressure at 
which it enters the cone. 

In treating slimes, the impact of the 
ore particles and water against the pro- 
peller, causing the latter to revolve, de- 
creases the velocity of the particles and 
water, and the heavier particles settle 
in the center of the cone, while the con- 
stant swirling of the contents of the 
cone, caused by the tangential entrance 
of the pulp and the subsequent stirring 
action of the vanes, throws the slime 
and lighter particles to the periphery. 
In treating sands, rotation of the shaft 
by mechanical means is necessary. The 
presence of the ore in the cone increases 
the apparent specific gravity of the 
water, and the slimes and smaller sand 
particles are ejected through the tan- 
gential overflow opening (6) at the 
periphery. The larger and heavier par- 
ticles of sand, which settle to the bot- 
tom of the cone, are forced under the 
surface of the mercury by the action 
of the small impellers so that subse- 
quent amalgamation or settling of those 
particles that are heavier than mercury 
takes place, while the particles that are 
lighter than the mercury float to the 
surface of fhe latter and are discharged 
through launder (7). Water may be 
added to the surface of the mercury to 
sluice out these materials. The mer- 
cury surface may also be suitably agi- 
tated. Furthermore, the discharge from 
any concentrating or classifying device 
could similarly be forced under the sur- 
face of the mercury by mechanical means 
or by sufficient head of ore pulp and 
water. 

The mercury amalgam may be tapped 
through valves V and V,, and, when 
necessary, the heavy non-amalgamating 
metals may be recovered by closing V 
and opening V,. After the excess mer- 
cury has been squeezed out of the amal- 
gam or the mercury has been suitably 
distilled from it, the mercury may be 
recycled. 

Several functions characterize the ma- 
chine, as follows: (1) To permit and 
assist light minerals to overflow at the 
top as tailing. (2) To permit and 
assist heavy minerals and gold and other 
metals heavier than mercury to sink. 
(3) To force contact of all heavy 
minerals with mercury by passing them 
through the mercury and so promote 
amalgamation. (4) To ayoid sending a 
large volume of materials through the 
mercury, so causing it to flour and go 
to waste. (5) To permit withdrawal 
of heavy amalgam and heavy metals. 
(6) The agitation of the pulp in con- 
tact with mercury abrades the metallic 
surfaces and renders amalgamation 
more probable. 
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Fig. 3—Hypothetical flowsheet indicating possible application 

of concentrator-amalgamator 

The water from the overflow of the 
cone may be recovered by wel!-known 
devices used for dewatering slimes or 
suspensions and returned to the system. 

Fig. 3 shows a typical layout of a 
plant in which the proposed equipment 
might be used. A settling tank (1) re- 
ceives the grizzly discharge of a sluice 
box (11) and overflows to a concen- 
trator-amalgamator (2). The grizzly 
undersize goes to one or more concen- 
trator-amalgamators (3) in parallel or 
series or both, which remove the gold 
or other heavy metals and minerals. 
Mercury carried over with material dis- 
charging from mercury container (4) 
through mercury from concentrate is 
recovered in hydraulic trap (5). Over- 
flow from (3) is treated in concentrator- 
amalgamator (10). Another concentrat- 
ing cone (8) is shown treating concen- 
trate from (3). Concentrating cone (9) 
is treating undersize and fine material 
discharged below a plate bottom in a 
plate-lined launder or sluice. At (6) 
and (7) are indicated possible treatment 
of concentrates by regrinding and amal- 
gamating or treating otherwise. A set- 
tling tank is shown at (12). 

Negotiations relating to the rhanufac- 
ture and sale of the concentrator- 
amalgamator are said to be progressing. 

New mugnetic separator is a 

“four-high” double unit 
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Feebly Magnetic Materials 
Cleanly Separated 

Great capacity and heretofore unat- 
tainable separating intensity are said to 
be features of the new magnetic separa- 
tor (Type IR), developed by Dings 
Magnetic Separator Company, Milwau- 
kee, Wis. Separations made include: 
mica from feldspar, iron oxide from 
bauxite, dolomite from gypsum, and 
oxides of iron and imbedded oxide par- 
ticles from silica sand. Inasmuch as a 
large number of minerals, in addition to 
iron, are magnetic to a certain degree, 
the possibility of making accurate and 
delicate separations is indicated. These 
would include: improving the purity of 
a product now made; lowering the cost 
of producing certain materials that al- 
ready require separation; and, possibly 
most important, making magnetic sep- 
aration and purification practical for 
treating minerals, or mineral deposits, 
hitherto considered untreatable by such 
means. An accompanying table lists 36 
magnetic minerals, and gives their at- 
tractive force in terms of iron. 

The magnetic effect utilized is pro- 
duced with a massive horseshoe-type 
electromagnet having tapered pole 
pieces, as shown in the accompanying 
diagram. Between these poles and the 
bridge bar, or keeper, are laminated 
rolls, one opposite each pole. The 
keeper has ends shaped to conform to 
the curve of the rolls. Clearance be- 
tween keeper and rolls is a minimum to 

reduce flux resistance. Thus, the lines 
of force are concentrated almost com- 
pletely in the two air vents between the 
rolls and the poles of the electromagnet. 
These magnetic zones present a field 
strength of 18,000 gauss. 

In operation, the material to be treated 
flows by gravity on to the upper induced 
roll, which, being of magnetic iron, 
draws the magnetic portion of the ma- 
terial to its surface and holds it there 
until it passes the bottom dead center. 
When the lines of force are reversed, 
the separated material drops off into an 
inclined chute. Although the first roll, 
it is said, will remove most of the mag- 
netic material, even where feebly mag- 
netic, a second roll is provided, on 
which the non-magnetic material is 
again treated. All material is given 
four passes through the magnetic zone. 
Successive passes bring out additional 
magnetic material until the amount is 
infinitesimal. 

Feed raw 
material here 

Feeding 
°-- hopper 

Non- magnetic 
Product 

2nd magnetic 
wear 

Diagram of method of producing 

magnetic effect in new separator 

The new machine is shown in a cut 
presented herewith. It is a so-called 
4-high double unit, having a total of 40 
ft. of separating zone. For such ma- 
terials as silica sand, its capacity is 
rated at approximately 8 tons per hour. 
This, the manufacturer claims, is about 
eight times greater than that of any 
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other super-high intensity separator pre- 
viously made. 

Attention is directed by the makers 
to the fact that, when the horseshoe-type 
electromagnet is used, the lines of force 
do not stray, so that the force can be 
concentrated where used. A uniformly 
low current consumption has been ob- 
tained by using a great number of turns 
and a relatively low ampere winding. 
The mechanical load has been reduced 
to a minimum by use of anti-friction 
bearings on all rolls and elimination of 
intricate belts and gears. 

Engineers who worked on the design 
noted that when the power was first 
turned on in one of the early experimen- 
tal models, the force was so great that 
the structural frame supporting the 
magnet was drawn out of shape. To 
conquer this tendency, stronger mem- 
bers welded together and made of non- 
magnetic materials were used. 

A New Dry Air-Filter 

A dry air-filter of novel design and 
sustained high efficiency has been de- 
veloped by the Coppus Engineering 
Corporation, Worcester, Mass. As a 
filter medium, it uses an all-wool-felt 
glove placed over a welded and rust- 
proof wire frame, so that it can be easily 
slipped off and on. This sifts the dust 
particles out of the air. It is held in 
position and sealed at the edges against 
leakage of dirty air by a spreader grid, 
which draws the individual pockets of 
the glove tautly over the frame. This 
design provides an unrestricted passage 
for the air to reach the surface of the 
filter medium, and an open passage on 
the clean air side, thus giving a mini- 
mum resistance. 

Blasting Device Developed 

A new shunt, known as the Wassen 
shunt, has been developed by the Her- 
cules Powder Company, Wilmington, 
Del., for enamel-wire electric blasting 
caps. It is made by winding the end 
wires around a small piece of metal and 
is as effective as the old type using 
twisted ends. It can be more easily 
untwisted and taken apart without dis- 
tortion of the wires. Shunting of blast- 
ing cap wires is important in that it 
prevents accidental explosions from 
loose wires coming in contact with a 
source of current. 

Some New Explosives 

A series of new explosives which, 
although free running powders, are 
actually dynamite of special grades in 
loose form, has been developed by the 
Du Pont Company. They are known 
as Red Cross Blasting Nos. 2, 3, and 
4 F.R. and are particularly designed 
for use in sprung holes. No. 2 is said 
to be especially adapted for replacing 
black powder in this work. Nos. 3 and 
4 are well adapted for top loads in 
certain types of well-drill work where 
they have the advantage over regular 
cartridge dynamite in that they com- 
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pletely fill the holes because of their 
free-running characteristic. The most 
economical way to detonate free-running 
powders is by means of an electric 
blasting cap with a primer of at least 
40 per cent strength. 

Hose Coupling Improved 

The male and female ends of a 
coupling of improved design for high- 
pressure hose are shown in a cut pre- 
sented herewith. Such parts as wing 
nut, spud, and clamp bolts and nuts have 
been eliminated. The part carrying the 

Male and female 

ends of new hose 

clamp 

male thread is so inserted in the hose 
that it cannot be pulled or blown out. 
The tapered iron pipe thread on both 
ends is standard. Brass is used 
throughout, eliminating rust and corro- 
sion. The manufacturer is the Wil-Bro 
Corporation, 88 Second St., San Fran- 
cisco. 

Clamp for Power Transmission 

For use in stringing distribution lines 
and overhead ground wires, a small 
dead-end clamp, developing a minimum 
ultimate strength of 10,000 lb., has been 
introduced by Ohio Brass Company, 
Mansfield, Ohio. It will accommodate 
A.C.S.R. or copper conductors, ranging 
from No. 6 to 4/0. High slip strength 
is provided by the V-shaped seat and 
by the curvature of the clamp body. 

Another Light Drill 

An improved drifting drill, weighing 
142 lb. mounted and of an over-all 
length of 28 in., has been introduced 
by Gardner-Denver Company, Quincy, 
Ill., for mine and quarry work. The 
air connection may be placed at the side 
or the rear of the machine as desired, 
and the water can be admitted either on 
the back or the side. All parts are 
lubricated from an integral reservoir. 

INDUSTRIAL NOTES 
A. Leschen & Sons Rope Co., St. 

Louis, Mo., is celebrating its seventy- 
fifth anniversary this year. 

Stephens - Adamson Manufacturing 
Company of Canada, Ltd., Belleville, 
Ont., has concluded an arrangement 
with the Orton Crane & Shovel Co., of 
Huntington, Ind., for the manufacture 
and sale in Canada of Orton locomotive 
cranes, dipper shovels, clamshell and 
orange-peel buckets, traveling gantry 
and cantilever cranes, and similar equip- 
ment. This will be known as the “Saco- 
Orton” line. 

BULLETINS 

Chrome Brick. E. J. Lavino & Co., 
Bullitt Building, Philadelphia, Pa. Byl- 
lettin No. 1-13-17, improved chrome 
brick. 

Rubber. B. F. Goodrich Co., Akron, 
Ohio, “A Wonder Book of Rubber.” 

Wire Rope. John A. Roebling’s Sons 
Co., Trenton, N. J., “The Splicing of 
Wire Rope.” <A 36-page book of in- 
structions, amply illustrated. 

Storage Battery Locomotives. Atlas 
Car & Manufacturing Co., Cleveland, 
Ohio. Catalog 1245. Specifications and 
data on equipment for electric haulage 
underground and on the surface. 

Rock Drills. Worthington Pump & 
Machinery Corp., Worthington Ave. at 
Warren St., Harrison, N. J. Bulletins 
Nos. W-1200-B2 and W-1200-B3, cover- 
ing drills for mines, quarries and con- 
tractors. 

Crane. Bucyrus-Erie Co., Department 
L-88, South Milwaukee, Wis., Pictorial 
Bulletin, “Loadmaster,” handy utility 
crane. 

Air Compressors. Worthington Pump 
& Machinery Corp., Worthington Ave. at 
Warren St., Harrison, N. J. Bulletin 
No. L-620-S2, vertical single-cylinder, 
two-stage, 10.7 to 61 cu.ft. per minute 
displacement. 

Quarry Plants. Smith Engineering 
Works, Milwaukee, Wis. Bulletin 267-C. 
Telsmith Blue Book, containing a num- 
ber of plans, with the equipment neces- 
sary in each installation, for plants of 
various capacities ranging from 15 to 300 
tons per hour. 

Motors. Reliance Electric & Engi- 
neering Co., Cleveland, Ohio. Bulletin 
III. Type AA induction squirrel-cage 
motors. 

Welded Design. lLukenweld, Inc., 
Coatesville, Pa. Bulletin No. 2. Luken- 
weld Construction, Method of Manufac- 
turing Parts for Machinery and Equip- 
ment; 22 pages. ; 

Motors. Ideal Electric & Manufactur- 
ing Co., Mansfield, Ohio. Bulletin 210. 
Noel polyphase capacitor motors. 
Twenty pages. 

Hydrogen Generator. Ajax Electric 
Co., Frankford Ave. and Allen St., 
Philadelphia, Pa. Paper describing am- 
monia dissociator for producing hydro- 
gen and nitrogen gas. 

Circuit Breakers. Westinghouse Elec- 
tric & Manufacturing Co., East Pitts- 
burgh, Pa. Catalog No. 2246. “Nofuze” 
load centers, panelboards, switchboards, 
and industrial breakers, using “De-ion” 
circuit breakers; 76 pages. 

Dust Collectors. Blaw-Knox Co., 
Pittsburgh, Pa. Catalog No. 1391. 
Framed bag dust collectors and supple- 
mentary equipment. 

Clamshell Buckets. Wellman Engi- 
neering Co., Cleveland, Ohio. Six-page 
folder. The new Wellman Champion 
series of Favorite and Hercules buckets. 

Standardized Buildings. International 
Derrick & Equipment Co., Columbus, 
Ohio. A catalog of 52 pages. 
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WASHINGTON, D. C. 

Committee Reports Silver Bill. The 

revised bill ‘recently reported by. the 

Senate Banking Committee, providing 

for the purchase of not more than 5 mil- 

lion ounces silver per month until 

July 1, 1938, reads as follows: 

pill to authorize the purchase by the 
4 covernment of silver produced in the 

United States, to provide for the issu- 

ance of silver certificates in payment 

therefor, to provide for the coinage of 

such silver, and for other purposes. 

Be it enacted, etc., That silver bullion, 

the product of mines situated in the United 

States and of reduction works so located, 

may be deposited at any United States 

mint for sale to the United States at any 

time prior to July 1, 1938; and the Director 

of the Mint is directed to purchase silver 

so tendered, not in excess of 5,000,000 Oz. 

per month, at the market price of silver 

in the United States as of the date of 

iender, if such market price of silver at 

such date is not in excess of 10c. an ounce 

above the average market price of silver 

for the three preceding calendar iaonths. 

The Director of the Mint shall continue to 

obtain and keep the necessary statistics 

to determine the price of silver for the 

purposes of this act, and shall publish the 
same at least every 30 days, and shall 
deliver such siatement of prices to any 
person, firm, or corporation tendering silver 
for purchase by the United States Govern- 

ment under this act. 
Sec. 2. The silver bullion purchased under 

the provisions of this act shall be subject 
to the requirements of existing law and 
the regulations of the mint service govern- 
ing the methods of determining the amount 
of pure silver contained, and the amount 
of the charges or deductions, if any, to be 
made; but such silver bullion shall not be 
counted as part of the silver bullion author- 
ized or required to be purchased and coined 
under the provisions of existing law. 

Sec. 3. Payment for silver bullion pur- 
chased under the provisions of this -act 
shall be made in silver certificates, which 
shall be issued for the purpose in denom- 
inations of $10, 35, and 31, and there is 
hereby appropriated, out of any money 
in the Treasury not otherwise appropriated, 
so much as may be necessary for carrying 
out the foregoing provisions of this act. 
Silver certificates so issued, and silver cer- 
tificates heretofore issued, or any silver 
certificates reissued, shall be legal tender 
in payment of all debts, public and pri- 
vate, except where otherwise expressly stip- 
ulated in the contract, and shall be receiv- 
able for customs, taxes, and all public 
dues. Such certificates, when held by any 
national banking association or Federal 
reserve bank, may be counted as a part 
of its lawful reserve. 

Sec. 4. The silver bullion purchased under 
the provisions of this act shall be coined 
into standard silver dollars and subsidiary 
Silver coin sufficient, in the opinion of the 
Secretary of the Treasury, to meet any 
demands for redemption of silver certifi- 
cates issued under the provisions of this 
act, and such coin shall be retained in the 
Treasury for the payment of such cer- 
tificates on demand. The bullion so pur- 
chased and obtained under this act, except 
so much thereof as is coined under the 
provisions of this act, shall be held in the 
Treasury for the sole purpose of the re- 
demption of the certificates issued here- 
under and in the manner herein provided. 
Any such certificates or reissued certif- 
icates, when presented at the Treasury, 
shall be redeemed in standard silver dol- 
lars, or in subsidiary silver coin, at the 
option of the holder of the certificates: 
Provided, That in the redemption of such 
silver certificates issued under this act, not 
to exceed one-third of the coin required 
for such redemption shall be made in 
Subsidiary coins, the balance to be made 
in standard silver dollars. 

Sec. 5. When any silver certificates issued 
under the provisions of this act are re- 

NEWS OF THE INDUSTRY 

deemed or received into the Treasury from 
any source whatsover, and belong to the 
United States, they shall not be retired, 
canceled, or destroyed, but shall be. re- 
issued and paid out again and kept in 
circulation; but nothing herein shall pro- 
hibit the cancellation and destruction of 
mutilated certificates and the issue of other 
certificates of like denomination in their 
stead, as provided by law. 
_ Sec. 6. The Secretary of the Treasury 
is authorized to make rules and regulations 
for carrying out the provisions of this act. 

The Senate agreed, on June 29, to par- 
ticipate in a world monetary confer- 
ence on silver. A sum of $40,000 was 
voted for the expenses of delegates to 
such a conference. 

Assessment Work Requirement Sus- 
pended. The President has signed the 
bill introduced by Representative Phil 
D. Swing of California granting suspen- 
sion for the 1931-’32 fiscal year of the 
requirement for assessment work on un- 
patented mineral claims. The text of the 
resolution is as follows: “That the pro- 
visions of Section 2324 of the Revised 
Statutes of the United States which re- 
quires on each mining claim located and 
until a patent has been issued therefor 
not less than $100 worth of labor to be 
performed or improvements aggregating 
such amount to be made each year be 
and the same is hereby suspended as to 
all mining claims in the United States 
including Alaska during the fiscal year 
from July 1, 1931, to July 1, 1932.” The 
resolution does not require the filing of 
any affidavit of intention to hold one’s 
claims, as was the case in the war-time 
exemptions. 

CALIFORNIA 

Lawsuit Changes Venue. On June 20, 
before the U. S. Court of Appeals at San 
Francisco,. Consolidated Coppermines 
presented briefs and arguments in appeal 
for a reversal of the Judge Norcross de- 
cision that granted Nevada Consolidated 
the right to continue open-pit mining at 
Ruth, Nev., without interference from 
underground mining by Coppermines. 
John P. Gray argued for the strict ob- 
servance of Article IV of the contract 
between the two companies. William 
E. Colby, counsel for Nevada Consoli- 
dated, defended the Norcross decision, 
and showed that Article IV must be 
construed with the other provisions of 
the contract. He further maintained 
that it referred strictly to underground 
ores and excluded the open-pit ores pro- 
vided for in another part of the contract. 

Gold Activity Unabated. The Potosi 
property, west of Redding, has been 
sold to C. F. Harvey and B. F. Mc- 
Naughton. The property was originally 
a hydraulic mine, but a quartz vein was 
recently explored with success and mill 
construction is proposed. The 
Peterson property near Jackson is re- 
ported to have made a_ substantial 
clean-up. Negotiations are in progress 
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to reopen the old Gwin mine. ... 
At Lonely Camp, east of Rademacker, 
prospectors are active and shaft sinking 
is in progress. In Fresno and Kern 
counties are many small placer opera- 
tions of the rocker and sluice-box types. 
. . . A new ore strike is reported at 
the North Star property of Empire-Star. 
Rich gold-ore specimens were reported 
to have been stolen from the Idaho- 
Maryland mine office. . . Milling 
operations have been started at the 
Paramount property near Auburn. Mill 
construction is nearly complete at the 
Beebe property, near Georgetown, and 
operation will begin soon. 

NEVADA 

Rich Ore in Goldfield Consolidated. 
Bonanza ore has been discovered on the 
90-ft. level of Jumbo claim No. 2 of 
the Goldfield Consolidated, at Goldfield. 
Fitzgerald and Svorcan, about four 
months ago, took over a leased block, 
200x200x200 ft., abandoned by A. Bil- 
toft, who had taken it after abandon- 
ment by the Foster brothers. The new 
leasers exhausted their resources and 
credit in a search for ore. In a final 
examination in the drift about 90 ft. from 
the shaft they panned a sampie of the 
floor. Colors showed. They decided to 
put in a round of holes. Pannings from 
the bottom showed several colors to the 
pan. At 6 ft. the ore assayed $25 per 
ton; 23 ft. below the floor of the drift 
they found high grade. At last report 
the bottom of the winze showed 4 ft. of 
ore, half of. which runs from $350 to 
$700 per ton, and the remainder aver- 
ages $60 per ton. The find has stimu- 
lated wide interest and activity. 

Activity at Old Edgemont Property. 
H. H. Carpenter, president and manager 
of Atlas Gold, operating 85 miles north 
of Elko, has placed order for a redwood 
pressure pipe to connect with hydro- 
electric plant. Machinery is also on the 
way for a 50-ton pilot mill, employing 
flotation. Construction of a 200-ton 
plant will follow. Lucky Tiger 
Combination is developing the Buck- 
skin National, 75 miles north of Winne- 
mucca. The shaft has been carried 
from the 200- to the 400-ft. level, and 
about 1,000 ft. of drifting done on the 
300 and 400 levels. The mine was re- 
cently examined by R. T. Mishler. who 
is supervising the work. 

Progress at Silver Peak and Summit 
Springs. The old camp of Silver Peak 
is taking on new life. Stamps have 
been introduced ahead of the ball mills 
and rod mills, and capacity is nearly 
doubled. Calumet Gold Mining. 
of Silver Peak, recently shipped two car- 
loads of ore yielding over $5,000. Two 
more carloads en route will run around 
$100 per ton. The latest gold 
rush is to Summit Springs, 19 miles east 
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of Mina, where wire gold has been 
found. The same character of ore is 
present in the Belleville mine, in Tele- 
phone Canyon. Another discovery, same 
character of ore and high values, was 
made between the Storm Cloud and the 
Belleville. The country is filled with 
prospectors. 

UTAH 

California Buys Utah Sulphur. Utah 
Sulphur Industries, Beaver County, has 
resumed production of sulphur, most 
of which is shipped to California for 
fertilizer and other agricultural uses. 
New equipment is being installed and 
new buildings are to be erected at Sul- 
phurdale. Production of the 
Yankee mines of A. S. & R., which 
amounted to 1,500 tons in May, was 
nearly doubled in June. . . . Ore 
has been shipped recently from the Rio 
Tinto mine, Mountain City, Elko 
County, running as high as 47 per cent 
copper, with silver and gold. The de- 
posit, consisting mostly of chalcopyrite 
and chalcocite and some bornite, has 
been opened for a length of 250 ft. The 
ore is trucked 50 miles to Elko and 
shipped to the A. S. & R. smelter at 
Garfield, Utah. R. C. Dugdale is super- 
intendent. Directors of Tintic 
Standard and Eureka Standard declared 
dividends on June 6 of 5c. and 3c. a 
share, respectively. This is the second 
dividend paid by Tintic Standard this 
year, and, amounting to $57,665.75, it 
will bring the total to $14,401,888. 
Eureka Standard’s dividend of $44,987, 
also the second this year, will bring the 
company’s total to $359,901.60. 

MICHIGAN COPPER 

COUNTRY 

Tailings Provide Copper-Ore Reserve. 
Calumet & Hecla’s tailing deposit in the 
Hecla and Tamarack sand banks will 
remain untreated pending demand for 
larger production. The Calumet deposit 
is nearly exhausted, and the remaining 
tailing is not as rich as the sands al- 
ready treated. Nevertheless, the re- 
maining supply will be a source of cheap 
copper for seven to ten years. An aver- 
age of nearly 11 lb. per ton has been 
recovered, at a cost of less than 7c. per 
Ib. Companies in the Michigan copper 
district have large deposits of amyg- 
daloid tailing. These sands are amenable 
to flotation. Deposits along water fronts 
have been scattered, but a large volume 
remains, particularly in the more com- 
pact piles near land. Sampling gives as- 

surance that the millions of tons of tail- 
ing in the district form a_ potential 
source of copper, which can be re- 
covered at a profit when the market 
warrants reclamation. The sands can 
be treated at a cost of about 22c. per 
ton, including regrinding and flotation. 
Average recovery will be about 6 Ib. 
per ton. Deposits far removed from 
operating mills can be treated in port- 
able plants. 

Copper Range Makes Profit. Copper 
Range is keeping production down to 
about 1,000,000 lb. copper per month, 
but is developing much ore in the 
Champion mine and keeping well ahead 
in reserves. Yield is kept high by selec- 
tion, and by flotation treatment, averag- 
ing about 44 lb. per ton of rock treated. 
Costs have been cut to a minimum by 
wage and salary reductions. Men with 
dependents work three or more days a 
week, and others two days or less, 
spreading employment among the great- 
est number. A substantial part of Cop- 
per Range production is taken by C. G. 
Hussey & Company, of Pittsburgh, con- 
trolled by Copper Range. This com- 
pany is making a small profit in spite of 
business conditions. 

PACIFIC NORTHWEST 

Finding Work for Unemployed. S. K. 
Atkinson, president of Idaho Gold 
Dredging, is urging that, out of Idaho’s 
quota of funds that may be appropriated 
by Congress for direct relief, a part be 
set aside to grubstake groups of men, 
under proper supervision, in some of the 
choicer sections of the placer gold fields. 
Mr. Atkinson believes that placer areas 
in the Northwest could be opened up 
at comparatively small expense, and 
hundreds of men could earn wages or 
near wages; but these men must be 
grubstaked to the extent of about $100 
each. This grubstake would provide the 
necessary camp and mining equipment, 
and sufficient supplies to last for the 
first 30 or 40 days, after which time each 
group could be placed on a self-sustain- 
ing basis. Within 90 or 100 days the 
grubstake money could be returned to 
a revolving fund, where it would become 
available for further grubstaking pur- 
poses. To accomplish return of the 
money to the grubstake fund, Mr. 
Atkinson proposes that a percentage be 
deducted from each clean-up, and also 
that the other expenses of each camp 
be deducted and the balance divided 
among the men in each group. The 
groups would comprise units of from 25 
to 50 men each, and each group would 
have an experienced placer miner in 
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charge to direct the work, maintain 
order, and keep the accounts. He would 
be directly responsible to the adminis. 
trator of the grubstake fund. Mr. Atkin- 
son believes that the original fund could 
be safeguarded and returned to the goy- 
ernment at the close of this emergency 
period. 

Flotation. Mill Operates Successfully, 
The Gold Hill mine, Quartzburg, in the 
Boise Basin, has been equipped with a 
50-ton plant, comprising Hardinge mill, 
Dorr classifier, and Fahrenwald flota- 
tion cells, designed by A. H. Fahren- 
wald after laboratory studies. The mil] 
is now running smoothly, and making 
daily 14 tons shipping concentrate con. 
taining between $200 and $300 gold per 
ton. The ore, mixed oxide and sulphide 
from the 200-ft. level of the Mayflower 
mine, carries lean iron pyrites with a 
smaller proportion of arsenopyrite, 
bismuth, lead, zinc and antimony, with 
which the gold is associated. These 
constitute the products sought for by 
differential flotation, the rejected pyrite 
being of too low a grade to stand trans- 
portation cost to the Salt Lake custom 
smelter. 

The Mayflower is owned by a close 
corporation of six Boise business men 
and one prominent New York chemist. 
Gold Hill is the oldest gold mine in 
Idaho. Credit for this promising new 
enterprise is due to the company’s man- 
ager, J. B. Eldridge, of Boise. It 
greatly strengthens the potentialities of 
the west end of the Gold Hill vein sys- 
tem, and of several other blind vein 
courses along the Quartzburg porphyry 
belt to the east in which they occur, 
and whose erosion has manifestly been 
responsible for more than half of the 
placer gold output of the Boise Basin. 

Gold Strike Starts Alaskan Rush. 
Discovery of free gold in the Nuka Dis- 
trict, 78 miles west of Seward, has sent 
prospectors into the region by every 
available mode of travel. A 15-ft. ore 
vein, averaging $45 a ton, is reported 
from the Cord mine, Willow Creek 
district. 

ARIZONA 

Copper Tariff Enthusiasm. Cheering 
throngs paraded the streets and high- 
ways of the Globe-Miami district when 
word of the signing of the bill carrying 
a tariff on copper was received, on June 
6. Services held in church the follow- 
ing Sunday paid tribute to the men who 
had sponsored and promoted the fight 
for the tariff and dwelt on the benefits 
expected to accrue to the industry as a 
result. Governor George W. P. Hunt 
has addressed letters to the Governors 
of all copper-producing states in which 
he urges that every effort be made to 
stimulate the use of copper by state in- 
stitutions and individuals. Arizona 1933 
automobile license plates will again be 
made of copper. 

Tax Refund Ordered. A _ writ of 
mandamus was granted United Verde 
Extension on June 6 by the Superior 
Court of Yavapai County against the 
county and_ state, ordering the de- 
fendants to pay the mining company a 
tax refund forthwith. The judgments 
referred to are those won by the com- 
pany May 19, 1930, in the amount of 
$192,626.78; March 10, 1932, $22,065.38; 
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and March 10, 1932, $87,907.90. These 
refunds include those due and payable 
by state and county and by the Jerome 
school district. Costs in the action must 
be paid by the defendants. Interest also 
is due from date of tax under protest. 

Bagdad Copper to Manufacture. 

George C. Thomas, general superintend- 
ent Bagdad Copper Corporation, re- 
cently announced that his company is 
constructing a wire-rod mill to handle 
ten tons of copper per héur at Sandusky, 
Ohio, eventually to be moved to Bag- 
dad. International Smelter at 
Miami was closed down June 17. Only 
a few of the key men are retained to 
maintain necessary services and for fire 
protection. Inspiration Consolidated 
has laid out 350 garden plots for use of 
selected employees, on the Kiser ranch, 
on the highway between Globe and 
Miami. The plowing and ditching 
were done by the company, with the as- 
sistance of employees and the county. 
The company has run pipe lines and will 
supply water to all plots. Miami Copper 
has 165 similar plots near by. Much 
interest is being taken in these projects, 
which bid fair to help many an em- 
ployee with the will to work to bridge 
the present unemployment situation. 

IRON COUNTRY 

Iron Mining Profit Small. Ore ton- 
nage mined and ore shipments made 
may dwindle in the Lake Superior Iron 
Country, as consumption falls, but taxa- 
tion is maintained. This is illustrated, in 
the assessment of Michigan mines, by 
statistics for 1931 compiled by F. G. 
Pardee, mine appraiser, and W. Osgood, 
geologist, and issued by the Geological 
Survey Division of the Department of 
Conservation at Lansing. Although the 
tonnage from underground and open-pit 
mines in 1931 was only 7,539,646, com- 
pared with 13,699,017 in 1928, 15,227,231 
in 1929 and 13,541,168 in 1930; and al- 
though shipments in the same year were 
only 5,557,520 tons, compared with 14,- 
332,872 in 1928, 16,889,448 in 1929, and 
11,157,480 in 1930, the state and local 
taxes paid by active mines in 1931 were 
greater in amount than those paid in 
either 1928, 1929, or 1930, being $3,841,- 
883 in that year, compared with $3,404,- 
425 in 1928, $3,436,058 in 1929, and $3,- 
514,532 in 1930. Thus state and local 
taxes per ton mined amounted to $0.5079 
in 1931, compared with $0.2485 in 1928, 
$0.2260 in 1929 and $0.2595 in 1930. 
; The effort to keep men em- 
ployed is shown in other figures. Al- 
though the number of days worked in 
1931 averaged 170, compared with 282, 
288, and 287, respectively, in 1928, 1929 
and 1930, the number of men employed 

in 1931 was 6,112, compared with 9,206, 
8,996 and 8,554 in the respective years 
used for comparison. Average daily 
wage was $4.963 in 1931, against $4.704 
in 1928, $4.915 in 1929, and $4.997 in 
1930. Average yearly earning was 
$843.71 in 1931, compared with $1,324.18 
in 1928, $1,415.52 in 1929, and $1,436.55 
in 1930. Tons per man per day changed 
little, being 5.30 in 1931, 5.26 in 1928, 
5.87 in 1929, and 5.49 in 1930. 
Average costs per ton, for the five-year 
period 1928-31 inclusive, for Michigan 
underground mines only, were as fol- 
lows: Mining, including labor and sup- 
plies, $1.5571; deferred mining cost. 
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$0.1075; taxes, $0.2946; general overhead, 
including general office and general su- 
perintendence, fire insurance, “con- 
tingent,” and depreciation, $0.2349; 
transportation (rail freight, $0.7818, Lake 
boat freight to Lower Lake ports, 
$0.7452, and cargo insurance, $0.0019) 
total, $1.5289; marketing, $0.0580. Total 
ore cost was therefore $3.7810 per ton, 
giving a gross ore profit of $0.7441 per 
ton on the basis of a Lake Erie value of 
$4.5251 per ton. Charges not included 
in the figures given in the foregoing are: 
Royalties, $0.2952 per ton, and interest 
on borrowed money, $0.0430 per ton. 
The term “gross ore profit” does not 
represent true profit, as much ore is sold 
at a discount. The tax burden on iron 
mining in Michigan is much lighter than 
in Minnesota. 

BRITISH COLUMBIA 

Byproduct Industry Active. From 
the Trail plant of Consolidated Mining 
& Smelting considerable shipments of 
chemical fertilizers to Hawaii and the 
Dutch East Indies are being made. Dur- 
ing the past month a consignment of 
6,000 tons went to the former and 3,000 
to the latter. Directors of the company 
announce that if at the Ottawa confer- 
ence the existing preference on Canadian 
lead and zinc be permanently estab- 
lished, and the British market assured 
thereby, it will be possible to plan for 
the future in a way not now practicable. 
Earnings for the half year are estimated 
to be somewhat in excess of operating 
expenses, exclusive of allowance for de- 
preciation and depletion. Unsold stocks 
of metal are below those at the com- 
mencement of the year. The company 
during the past three years has been 
prospecting placer ground on Manson 
and Slave creeks, in the Omineca dis- 
trict. It recently installed machinery, 
including dragline-scraper equipment, 
preliminary to mining operations. The 
mill is expected to be in operation by the 
early fall. A revival of interest 
in gold mining in the Nelson district is 
reported and several formerly productive 
mines have been acquired and reopened. 
. . . Diamond drilling on the Golden 
Cache and Bonanza claims, in the 
Lillooet district, which yielded remark- 
ably rich specimen gold ore many years 
ago, is to be undertaken by a Vancouver 
syndicate, which recently acquired these 
properties. Alexandria Gold 
has granted an option to the Mid- 
Continent Goldfields, whereby the latter 
is to receive a 50 per cent interest in the 
Alexandria Mining Company, in return 
for an expenditure of about $200,000 on 

mine development and the erection of a 
mill. The option previously held by the 
McVittie-Graham Mines on this prop- 
erty, situated on Phillips Arm, was not 
exercised, the results of development 
having proved disappointing. 

CANADA 
Great Bear Lake Developments. The 

1932 season’s surface work at Great 
Bear Lake is disclosing some long sec- 
tions of the high-grade native silver 
tound last fall, widths of 12 to 18 in. 
being shown. Shipments of this ore and 
of the high-grade pitchblende have been 
prepared. Underground mining is to 
proceed next winter on at least one 
property, the Eldorado; and an oil- 
driven plant is on the way in. A pilot 
plant to produce the radium-barium 
concentrate from the ore is operating in 
Ottawa, using a new process developed 
by the Canadian Department of Mines. 
Representatives of the Belgian radium 
company using Katanga ores conferred 
with the Canadian authorities in Ottawa 
in June. 

Pilot Mills for Testing Mines. The 
Canadian vogue for pilot mills to test 
the merits of gold deposits in the initial 
stages of development may make mines 
out of several properties that, like Sis- 
coe, in Quebec, were condemned re- 
peatedly on the basis of channel 
sampling and core drilling. Ventures, 
Ltd., has announced that a small mill 
will be erected next winter on its Island 
Lake property in the far northeast 
of Manitoba, close to the Ontario 
boundary. The outcrop is on a small 
island, on which a shaft has been started 
by hand. Diamond drilling has indi- 
cated a series of lenses of ore of high 
grade, but with erratic mineralization, 
over 1,000 ft. in length so far as drilling 
has proceeded. Access during the sum- 
mer months is by airplane only. 
Gold production at Siscoe continues at 
about $75,000 a month from $15 ore. 
The mine is showing up well in the new 
levels now being opened from 600 ft. 
down. 

Another Canadian Refinery Planned. 
Falconbridge Nickel mine and smelter, 
at Sudbury, operated at full capacity 
during the first half of 1932, the output 
being about 3,000,000 Ib. nickel from 
60,000 tons of ore, with copper and 
precious metals as byproducts. Current 
sales of nickel have exceeded produc- 
tion, thus reducing the rather heavy 
stock reported at the end of last year. 
As this result has been achieved in the 
face of the generally depressed condi- 
tion of the nickel industry, a refinery in 
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Canada, to supplement the company 
plant in Norway, may be expected as 
soon as general conditions improve. The 
mine can sustain a much larger output 
than the present 350 tons a day, and the 
smelter. is ready for simple additions 
that will double its capacity. 

Ontario Makes New Gold Record. 
Ontario Bureau of Mines reports for 
May a record gold output, valued at 
$4,079,320, average recovery being 
$8.70 per ton. Kirkland Lake produced 
$2,104,757 from 149,188 tons, an average 
of $14.13. Porcupine mines treated 
285,759 tons and recovered $1,810,000, 
an average of $6.30 a ton. Mines in 
northwestern Ontario, chief among 
which are the Howey and the Moss, pro- 
duced $164,554 from 34,700 tons, an aver- 
age of $4.75 a ton. Teck-Hughes, 
Kirkland Lake, produced gold to the 
value of $586,124. Adding the exchange 
on New York funds, the value in 
Canadian currency was $639,000, the 
best month in the history of the mine, 
probably to be exceeded during June as 
a result of higher mill heads. Lake 
Shore is maintaining a production rate 
of over $1,000,000 per month. Progress 
is being made with the tailing re-treat- 
ment plant to be built under joint 
arrangement by Lake Shore and Wright- 
Hargreaves, and construction is ex- 
pected to start soon. The plant will 
have a capacity of 1,500 tons of tailing 
a day and will utilize the flotation 
process. Hollinger Mines, of Porcupine, 
will increase daily mill tonnage from 
4,700 to 5,000 tons. Recent develop- 
ments underground are encouraging and 
the step-up in tonnage reflects the gen- 
eral improvement in the mine. . 
During the first six months of 1932, 
Canadian gold mines will pay out a total 
of $7,881,000 in dividends. This com- 
pares with $6,469,400 and $5,584,800, re- 
spectively, for the corresponding periods 
in 1931 and 1930. Of the total of $7,880,- 
900, all but $595,100 is being paid by 
Ontario gold mines. 

American Tariffs and Imperial Prefer- 
ence. As a result of the duty imposed 
on copper entering the United States, 
this metal will occupy a more important 
position in the discussions of the forth- 
coming Imperial Economic Conference 
at Ottawa, in July, than was originally 
anticipated. If a duty had not been im- 
posed by the United States, no request 
would probably have come _ from 
Canadian producers for an Imperial 
preference. The situation is now 
changed; but so far as Empire metal is 
concerned, difficulties remain. Im- 
perial preference applies only to goods 
finished within the Empire. Rhodesian 
copper producers would therefore be in 
a position different from that of the 
chief Canadian producers, because a sub- 
stantial part of the Rhodesian output is 
now refined in the United States, and 
would thus automatically be outside 
British preference. This will no doubt 
accelerate construction of plants in Great 
Britain for the refining of Rhodesian 
copper. 

BOLIVIA 

New Exchange Rate Offsets Restric- 
tions. Tin mining in Bolivia is unsettled 
because of uncertainty as to the applica- 
tion of the new banking laws and the 
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reduction applied to production. From 
June 1, Bolivia will be allowed a total 
production of 15,000 tons of metallic tin 
per year, against about 18,000 tons at 
present, if the recommendations of the 
Tin Producers’ Association are adopted. 
A two months’ shutdown of all the 
mines is proposed, but the companies 
prefer a curtailment of production with 
continuous operation. Bolivia has passed 
a law requiring all mining companies to 
deposit with the Banco Central de 
Bolivia 65 per cent of the drafts re- 
ceived from the sale of tin ore. The 
percentage is felt to be too high. How- 
ever, the new exchange law, regulating 
the value of the boliviano according to 
the price of tin, has been of help; more 
bolivianos are now received for the tin 
sold, and fluctuations in the exchange 
(except as tin price changes) are 
avoided. The government seems to be 
trying to work out the problems to the 
best interests of all concerned. 
Araca, recently taken over by Patifio 
Mines, will be almost shut down until 
conditions improve. Meanwhile, the con- 
centrator is to be remodeled and the 
camp placed in good condition. 
Improved exchange allowed the Coro- 
coro copper properties to resume 

operation. 

MEXICO 

State Cooperates With Foreign Com- 
panies. Applications for sanctions to 
suspend activities have been filed with 
the Ministry of Industry, Commerce and 
Labor by American Smelting and Refin- 
ing for its Santa Eulalia mine, near 
Chihuahua City, which employs some 
500 men; and by Potosi Mining for its 
mine near the same city, which employs 
1,200 men. Bacis Gold and Silver 
Mining, operating at Bacis, near Estacion 
Otinapa, Durango, has installed a cable 
tramway to convey ore from mine to 
mill. . . . Gold and silver bullion is 
now being regularly dispatched by air- 
plane from the property of San Luis 
Mining, near Estacion San Dimas, 
Sinaloa, to the port of Mazatlan, whence 
it is transported by steamer to Cali- 
fornia. . . . The Federal Conciliation 
and Arbitration Board has upheld a rul- 
ing by the Monterrey (Nuevo Leon) labor 
board that the strike of a group of work- 
ers in some shops of American Smelting 
and Refining in that city is illegal, a deci- 
sion that upholds the company. The 
Board has permitted the company to 
break collective labor contracts it 
made with the strikers and to hire 
new workers to supplant the dis- 
gruntled ones. Although the 
worth of minerals and metals produced 
in Mexico in April was 12,150,055 
pesos (about $4,000,000 U. S. Cy.) and 
was 17.95 per cent greater than the out- 
puts in March, it was 36.72 per cent 
lower than those of the corresponding 
month of 1931, finds the Department of 
National Statistics. The Department 
attributes the decreased value of April 
productions, compared with those of the 
same month last year, to the deprecia- 
tion of the worth of Mexican currency in 
terms of the American dollar. - 
Difficulties with labor unions caused 
by the proposal of a French enter- 
prise operating copper mines at Santa 
Rosalia, Lower California, to dismiss at 
least half of its 2,000 employees, were 
settled by compromise, whereby the 

workers’ organizations agreed to accept 
a 40 per cent personnel reduction. This 
agreement was reached at a conference 
of company representatives and workers’ 
delegates in Mexico City under the aus- 
pices of the Ministry of Industry, Com- 
merce and Labor. 

EUROPE 
Copper Refineries in England. Tests 

made in a pilet plant by British Insu- 
lated Cables over several months, in- 
volving treatment of several hundred 
tons, preceded the present erection of a 
refinery of 1,000 tons’ weekly capacity, 
to handle Roan Antelope copper. The 
plant at Prescot, Lancashire, will be 
operated by British Copper Refiners, a 
subsidiary of British Insulated Cables, 
which is financing the enterprise. Roan 
Antelope has been granted a participat- 
ing option. Blister copper from Roan 
Antelope is nearly the equal of L.ake 
metal. Pilot-plant operations resulted 
in the production of metal with a con- 
ductivity of 101-102. Copper wire for 
all electrical purposes will be made from 
the refined product of the new plant, 
which also intends to produce cakes, 
billets, bars, and other commercial forms 
for the general trade. The new com- 
pany is understood to have contracted 
to take the output of Roan Antelop’s 
smelter over a long period, at the price 
of electrolytic at the time of delivery, 
less a small deduction for refining 
charges. In consequence, Roan An- 
telope production is already sold far 
ahead at the average of coming prices. 

Rio Tinto-Rhokana Corporation 
may also start erection of an electro- 
lytic copper refining plant somewhere 
in England, probably on the Manchester 
Ship Canal, to cost about £1,000,000, 
but confirmation must await official 
announcement. Rhokana Corporation’s 
mill and smelter are running steadily 
and satisfactorily; though a portion of 
the product has been sent to electro- 
lytic refineries, the bulk of it is being 
sold in the form of blister on the Con- 
tinent and in England. 

Developments on the Continent. Flo- 
tation experiments in Germany on Mans- 
feld ore have proceeded to a_ point 
indicating that. a pilot plant will be 
erected in the near future, according to 
Metallwirtschaft. Hand sorting is being 
practiced at present, the nature of 
the ore inhibiting mechanical methods 
of concentration. Trepca Mines 
(Jugoslavia) reports a notable increase 
of tonnage treated and production, re- 
sulting from the addition to the con- 
centrator that went into commission in 
the last half of May. This change was 
effected far ahead of schedule, the plan 
being to complete the addition not later 
than August. Good grade of ore of ex- 
cellent milling character, nearness to 
market, and efficient management are 
enabling the company to operate profit- 
ably on the prevailing low prices of 
lead and zinc. 

Austrian Gold Mines to Reopen. Re- 
opening of the gold mines in the Tauern 
mountains of Austria, worked in the 
Middle Ages, is planned, according to a 
report from Commercial Attaché Gard- 
ner Richardson, Vienna, to the U. S. 
Commerce Department. Reserves are 
estimated at about 26,000,000 tons, con- 
taining from 18.9 to 60 grams a ton. An 
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important section lies near Nassfeld, in 

which the Austrian Government owns a 

one-third interest. Reopening of these 
properties is expected to result in a 
profit of about $2,000,000 annually. 

AFRICA 

Low-Grade Ore Report Issued. The 
report of the commission appointed to 
consider reduced working costs, to add 
a large tonnage of low-grade gold ore to 

the reserves of the Witwatersrand, pub- 
lished recently, states that “Reduction 
of 2s. per ton milled in working and 
vield costs will probably result in an in- 
crease of at least 50 per cent in the 
future average life of the Witwatersrand. 
Reduction of 4s. per ton milled in work- 
ing costs and yield will probably result 
in an increase of more than 100 per 
cent.” One conclusion urged that as- 
sistance be rendered to make possible 
the exploitation of rock at present un- 
payable. Revision of the power con- 
tract was advocated. 
Of annual working cost of about 

£31,000,000, £2,300,000 is spent on electric 
light and power and compressed air, 
more than £2,000,000 on explosives, and 
nearly £1,000,000 on coal. Two members 
of the Commission recommended a 10 
per cent reduction in mine salaries and 
wages, followed by a similar reduction 
throughout the Union, which, they main- 
tained, would reduce mine working 
costs by at least 1/4d. per ton milled. 

Rand Exploitation at Depth. Discus- 
sion of the currency policy of the Union 
before the Parliamentary Select Com- 
mittee brought a statement by Chamber 
of Mines officials that abandonment of 
the gold standard would result in an ad- 
ditional revenue of eight million pounds 
per annum to the mines. In response to 
a question, Mr. P. M. Anderson, vice- 
president of the Chamber, considered 
that two million pounds would probably 
go to the shareholders, the remainder 
being absorbed in mining lower-grade 
ore and making it available. Mr. An- 
derson explained the difference between 
the low-grade ore that exists alongside 
high-grade ore, and may profitably be 
treated with it; and the type of ore that 
is better termed deep-level ore. Opera- 
tions, he said, are now passing beyond 
the range of the existing vertica! shafts. 
Unless a row of deeper vertical shafts 
is sunk from the East Rand Proprietary 
to Roodepoort, this ore will remain un- 
available. Mr. Anderson said that 
capital was not obtainable for such en- 
terprise under existing currency condi- 
tions. In five years, he estimated, from 
£8,000,000 to £12,000,000 would be ex- 
pended for the construction of seven 
shafts if South Africa were to cast in 
its lot with sterling and abandon the 
gold standard. 

Gold Output Breaks All Records. 
Output of gold in the Transvaal during 
May reached 965,644 oz., comparing 
with 910,279 oz. in the same month of 
1931. Output for the five months, 4,726,- 
271 oz., compares with 4,458,127 in the 
corresponding period of 1931. 

Mineral Discoveries in Uganda. Im- 
portant mineral discoveries are an- 
nounced from Uganda. Important finds 
of alluvial gold have been made in the 

Madi district, bordering on the Belgian 
Congo; Tanganyika Concessions has 
been granted extensive prospecting 
rights. Reconnaissances have recently 
been carried out by airplane in this ter- 
ritory. The principal finds to date have 
been made in the vicinity of M’Tibikwe 
and Amua. Nickel and cobalt have been 
found in the Kingezi forest in the 
Ruwenzori region, where Tanganyika 
owns the Kilembe copper mine. 

Production Restriction Effective. The 
plant and several properties of Mufulira 
Copper, though idle because of the cop- 
per curtailment arrangement, are being 
kept in readiness for immediate resump- 
tion of operations. A portion of the 
company’s stockpile ore has been sold 
to Rhokana Corporation, and deliveries 
are now being made. Ore reserves in 
the Mufulira, Chambishi, and Baluba 
properties remain at 162,000,000 tons, 
averaging 4.14 per cent copper, with 96 
per cent in sulphides. Mufulira’s quota 
of copper is being produced by Roan 
Antelope and Rhokana. 

AUSTRALASIA 

AND MALAYA 

Activity in Western Australia. Great 
Boulder Proprietary continues to im- 
prove in mine valuation and cash re- 
sources. A large tonnage of payable ore 
has been exposed. . A new prob- 
lem at Wiluna is the control of arsenic 
dermatitis among employees, many of 
whom evade precautionary methods. 
The trouble had been overcome in 
Bendigo, Victoria. On _ the 
Lancefield property at Laverton, 300 
miles north of Kalgoorlie, the diamond 
drill has penetrated the lode at the verti- 
cal depth of 924 ft. The 18 ft. of core 
was hard, highly mineralized, and 
promising as to assay results. The com- 
pany may raise capital for a new plant. 

: Lake View & Star flotation 
plant is 90 per cent complete to handle 
30,000 tons per month. The plant is 
being extended to treat 40,000 tons per 
month, and with the exception of a 
Symons cone crusher, two vibrating 
screens, two classifiers, and a tube mill, 
is ready to operate to that capacity. 
‘ Production of gold in West- 
ern Australia from January to April, 
inclusive, this year, compared with the 
same period last year, shows an in- 
crease of 45,237 oz. 

Australian Radium Developments. To 
treat radium ore from Mount Painter, 
South Australia, Australian Radium Cor- 
poration will erect at the mine a concen- 
trating plant to handle 400 tons weekly, 
producing a 20 per cent uranium oxide 
concentrate, to be despatched to Mel- 
bourne for treatment in a new plant to 
be erected there. It will produce 2 
grams radium per month, as well as 
byproducts. 

Progress in New South Wales. 
Broken Hill South’s new hauling and 
crushing equipment has been placed in 
commission and is functioning satisfac- 
torily. As a result, costs have been re- 
duced considerably. Metallurgical work 
on the South mine has now reached a 
high plane. In April, from ore assay- 
ing 14.1 per cent lead, 11.8 per cent zinc, 
and 6.0 oz. silver per ton, the flotation 
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plant produced lead concentrate assay- 
ing 74.7 per cent lead, 3.8 per cent zinc, 
and 29.5 oz. silver per ton. The zinc 
concentrate carried 52.5 per cent zinc, 
1.8 per cent lead, and 1.9 oz. silver per 
ton. Broken Hill Block 14, to 
maintain the property at Broken Hill 
and develop and equip the Cock’s 
Pioneer alluvial gold area at Eldorado 
(Victoria), will form a new company 
with a capital of £100,000. The Broken 
Hill property contains 100,000 tons of 
ore that can be profitably mined with 
reasonable lead and zinc prices. Cock’s 
Pioneer mine is expected to yield a 
profit. 

Queensland Produces Mercury. At 
Kilkivan, Queensland, Quicksilver De- 
velopment has started a four-retort dis- 
tillation plant, and results have been 
satisfactory. On a trial run, 94 tons of 
ore produced 75 flasks. The plant is 
expected to meet Australia’s domestic 
quicksilver requirements. Ex- 
cellent progress has been made in the 
erection of the 200-ton cyanide plant 
on the property of Mount Coolon Gold 
Mines, North Queensland. Crushing 
will begin early in September. After re- 
duction in jaw and Symons crushers, the 
ore will be finely ground in two ball 
mills, classified and thickened in Dorr 
equipment, and _ cyanided. At 
Mount Isa, good progress is being made 
in the erection of three new sintering 
machines, an additional blast furnace, 
and a Cottrell treater unit. To increase 
production, underground operations will 
be carried out on three shifts instead of 
two. Plans are being prepared for the 
working of the Black Star sulphide ore- 
body. By the end of July, lead produc- 
tion should be 5,000 tons monthly, com- 
pared with 3,500 tons at present. 

Bulolo: Gold Dredging Results. For 
the four weeks ended April 25, the first 
of the two dredges to be erected in New 
Guinea by the Bulolo company recovered 
gold valued at 57,000 gold dollars from 
243,700 cu.yd. This is equivalent to 
12.6d. per yard on a gold basis, or only 
half the estimated content of the prop- 
erty. None of the company’s bores is 
near the dredge; to check the boring 
against recovery is not possible. Equip- 
ment for the erection of No. 2 dredge 
is on the site, and the bottom steel plates 

of the pontoon have been laid. 

Siamese Company Earns Profit. 
Renong Consolidated treated 3,097,000 
cu.yd. in 1931, for a recovery of 550 
tons of tin oxide, equivalent to only 6.5 
oz. per cubic yard. Working costs were 
1.88d. per yard, compared with 3.28d. in 
1930. The 1931 dredging cost is be- 
lieved to be lower than that of any 
other company operating in the East. 
4? Siam has decided to suspend 
operation of the gold standard. This de- 
cision is of importance to many tin- 
dredging companies operating in that 
country, notably Ronpibon, Tongah 

Harbour, Katu, Renong Consolidated, 

Pungah, and Satupulo. These companies 
have sold their ore to smelters in the 
Federated Malay States, receiving pay- 
ment in depreciated currency, but when 
remitting funds to Siam to pay working 
expenses, have had to pay an exchange 
premium of 25 per cent. Under the new 
conditions the currencies of Siam and 
F.M.S. will be equal. 
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Daily and Average Monthly Prices of Metals — 
June, 1932 

United States Market Silver, Gold, and Sterling Exchange 

Electrolytic Copper— New York and London 
Domestic Export Straits Tin Lead ~ Zinc 

June Refinery Refinery New York New York St. Louis St. Louis Sterling Exch 

1 5.025@5.150..... 20.750 3.000 2.900  2.80@2.875 es Silve Gola 
2 eo eS Sarr 20.375 3.000 2.900 2.800 June ‘Checks’ Demand” New York London London 

3 Ko 8 A es 20.625 3.000 2.900 2.800 1 368. 250 371.000 28.125 16.9375 112s 9d 

“ Boeee Oe ose 20.750 3.000 2.900 2.800 2 368. 500 371.000 27.750 16.8125 112s 6d 

6 5.1500 sees 20@ 20. 250 3.000 2.900 2.800 3 369.125 373.125 27.875 16.8125 1128 6d 
7 5.150 wee 19.750@20 3.000 2.900 2.800 4 369.375 373.375 19 - 6 fw. 
8 No ore 19.625 3.000 2.900 2.800 6 368.875 373.000 28.000 16.8750 112s 4d 
9 ee, 18.750 3.000 2.900 2.800 7 367.500 371.000 27.875 16.9375 112s 74 

10 So ero 19. 400 3.000 2.900 2.800 8 367.000 370.000 27.875 17.0000 1138 
1 SS, | ais 19.750 3.000 2.900 2.800 9 367. 250 371.125 27.750 16.9375 112s 8d 
13 2: eee 19.700 3.000 2.900 2.800 10 367.000 369.750 27.625 16. 8750 112s 9d 

14 5.15000 wees 19.000 3.000 2.900 2.800 | 11 367.500 370.500 37,799 16.9075... 
15 = 19.300 3.000 2.900 2.800 13 367.500 370. 250 27.750 16.8750 112s 8d 
16 Pree LOO ic cie' 19. 125@19. 25 3.000 2.900 2.800 14 366.375 368.625 27.750 16. 8750 1123 8d 

17 5.15000 eee 19. 450 3.000 2.900 2.800 | 15 365.875 368.375 27.625 16.8125 11281 Id 
18 5.150 wean 19.500 3.000 2.900 2. 800 16 365.000 367.500 27.625 16.8125 112810d 
20 5.15000 19. 400 3.000 2.900 2.800 | 17 362.250 = 363.750 27.500 16.9375 1138 Id 
21 5.150 5.150 19.500@19.625 3.000 2.900 2.775@2.800} 18 361. 500 362.750 27.500 | res 
22 5.150 5.150 19.700 3.000 2.900 2.750@2.800]} 29 360.375 361.750 27.375 16.9375 1148 
23 5.150 5.150 19. 500 3.000 2.900 2.750 21 360.500 361.750 27.375 17.0000 1148 5d 
24 5.150 5.150 19.350 3.000 2.900 2.725 22 362.125 363. 375 27.375 16.9375 1143 
25 5.150 5.150 19. 300 3.000 2.900 2.725 23 361.250 362.500 27.125 16.8750 1148 2d 
27 5. 150 5.150 19. 200 3.000 2.900 2.700 24 360. 500 361.750 26.750 16.6250 1148 6d 
28 5.150 5.150 19.000 3.000 2.900 2.700 25 361.000 362.000 26.750 COCREE. . Shes cum 
29 5.150 5.150 19.600 2.950@3.000 2.800@2.900 2.700 27 361.000 362.375 26.750 16.6875 1148 4d 
30 5.150 4.900 20. 350 2.750@2.950 2.800@2. 900 2.700 28 360.625 361.875 26.750 16.6250 1148 7d 

Av. for 29 360.125 361. 500 26.750 16.6875 1148 8d 
Month | es Sy 19.659 2.993 2.896 2.777 30 359.875 361.125 26.625 16.6250 1148 8d 

June Averages for Week Av. for 
1 Se 20.605 3.000 2.900 2.860 Month 364.471 ........ 27. 466 ee rc 

- 2 Seer 20.229 3.000 2.900 2. 800 Average k 
15 i, me ee 19.317 ».000 2.900 2.800 June - a 
22 Dome 2S Saves 19. 467 3.000 2.900 2.794 1 Sd ree Wee Gee" 7 adavese’in., A weep 
29 5.150 5.150 19.325 2.996 2.892 2.717 8 a ee fh. Sr eee er 

Sein Calendar Week Averages 15 > eee 

4 ee oe 20. 580 3.000 2.990 ae Bae: ~~ i I a mea 
i eS ess 19. 588 3.000 2.900 2.800 or siege ES akin pain Moa ak Se eeas: 
18 Lit EE 19.356 3.000 2.900 2.800 Calenda k -N il " , 
25 5.150 5.150 19. 469 3.000 2.900 iw ine seksin semis 

London Market 

Coppe = 
June Standard ~ Electrolytic in Zinc . 

Spot 3 Mo (Bid) Spot 3 Mo. Spot 3 Mo. Spot 3 Mo. 

eae Soak 26.7500 26.7500 30.50 122.125 124.375 10.2 10.5 12.0625 12.3750 
eee 26.0000 26.0000 30.50 119.250 121.500 10.0625 10.3125 11.8125 12.1250 

escats'e ns REDRRS 26. 3750 26.3125 30.50 119.750 122.000 10. 10.2 11.8125 12. 1250 
ie at eosin 26.8125 26.8125 30.50 No Market 9.7500 10. 1250 11.8750 12.0625 
Te iced area 26.2500 26. 2500 30.50 115.259 117.750 9.8125 10. 1250 11.8750 12.1250 
SR nny. 26.8125 26.7 30.50 115.750 118.000 9.6875 10.0000 11.7500 12.0000 
, SS are 26. 4375 26. 2500 30.50 109. 250 111.750 9.4375 9.7500 11.3750 11.7500 
. Seer 26.3125 26. 1875 30.50 112.000 114.500 9.5625 9.8750 11.5000 11.8750 
soaps vice a 27.1875 27.0000 31.00 115.000 117.500 9.5000 9.9375 11.5625 11.9375 
| Be see 27.1250 27.0000 31.00 113.250 115.500 9.2500 9.6875 11.4375 11.8125 
(RS 27.1875 26.9375 31.00 111.250 113.750 9.1875 9.6875 11.3750 11.6875 
I fer 27.3125 27 31.00 112.000 114. 500 9.2500 9.7500 11.5625 11.9375 
| Ee ee 27.8125 27. 5000 31.50 114.000 116.375 9.7500 10. 1250 11.8125 12. 1250 
PASS s > eels docnatss 28.1250 2 31.50 114.500 117.000 9.6875 10.0625 11.6250 12. 

Ue ir OTS Be 27.5625 27.3125 31.50 113.750 116.000 9.6250 9.9375 11.5625 11.8125 

ere ees 27.5625 27.3125 31.50 116.250 118.500 9.6875 9.9375 WW. 11.7500 

GEES ORR tat 27.0625 26.8125 31.00 114.750 117.000 9.5625 9.8125 11.4375 11.6875 

Ee 27.2500 27 31.00 114.000 116.250 9.6875 9.8125 11.1875 11.5625 

: ree 27.0000 26.7500 31.00 110. 250 112.500 9.4375 9.5625 11. 1875 11.5625 

REE ee 26.7500 26 31.00 110.750 113.000 9.3750 9.5000 11. 2500 11.6250 

AS arses 26.0625 25.8125 30.50 114.750 116. 500 9.3750 9.4375 11. 1875 VW. 

DP \eridini «oid platen ate 25.4375 25. 1875 30.00 117.250 118.750 9.4375 9.5625 11.3125 11.6250 

Averageformonth. 26.872 ....... 30.841 SeNeOee. io, dexvicne 9.608 9.898 11.548 11, 866 

The United States quotations are our of domestic class are in cents per pound. Prime Western brands. Zinc in New 

appraisal of the major markets for do- 
mestic consumption based on sales re- 
ported by producers and agencies. They 
are reduced to the basis of cash, New 
York or St. Louis, as noted. All prices 
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Copper, lead and zinc quotations are 
based on sales for both prompt and 
future deliveries; tin quotations are for 
prompt delivery only. 

Quotations for zinc are for ordinary 
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York is now quoted at 0.35c. per pound 
above St. Louis, this being the freight 
differential. Contract prices for High- 
Grade zinc delivered in the East and 
Middle West are lc. above St. Louis 

ey ry ae eee Ys CU 



Silver and Sterling Exchange Zinc 

-—New York— -—London Spot— Sterling Excha —St. i London 
1931 1932 1931 1932 1931 1932 1931 1932 1931 1931 1932 1932 

January..... 29.423 29.780 13.810 19.623 485.260 342.515 Spot 3 Mos. Spot 3 Mos 
February.... 26.773 30.136 12.432 19.573 485.551 345.141 | January..... 4.035 3.011 12.747 13.113 14.416 14.834 

March.....- 29.192 29.810 13.524 18.336 485.596 363.463 | February.... 4.012 2.817 12.303 12.694 13.872 14.289 
April........ 28.279 28.298 13.120 16.923 485.764 374.731 | March...... 4.002 2.787 12.190 12.676 12.616 13.024 
RS eS 12.858 16.868 486.188 367.370 | April.. 3.717. 2.725 11.353 11,838 11.670 11.958 
June......-. 27.250 27.466 12.707 16.844 486.291 364.471 | May.. 3.306 2.532 10.484 10.875 12.432 12.682 

«SaaS ye, ee ae i poor MEI. cccces pS 3.416 2.777 11.270 11.750 11.548 11.866 
SS” ee ey | eee 485.284 ....... JOR cones SU icc 130 Ee Sic 
September... 28.180 ...... $4106: 043. 455; FAB 2 Sao a August. i ares « - C5AM CRS es Sea 
October..... | re baste sees $00:020. 0.66. ca September O76 ac 11.571 ON nee aoe eke 
November... 32.223 ...... Oe eee eee October..... ce Vee ORs écacu «Deans 
December... 30.120 ...... , ne ey Seen November Co ee Ge TU haces cowed 

b Sites a7 14.361 OO ie aaa 
Dae, ccc RERAOO eee das 146,594 dae MIG Secs pak nlite peat SPs 

Year... 9.00. sec SPINS WO sas ede 
New York quotations, cents per ounce troy, 999 fine. 

ounce, sterling silver, 925 fine. Sterling exchange in cents. 
London, pence per 

St. Louis quotations, cents per pound. London, pounds sterling per long ton. 

Copper 
-—F.O B. Refinery— -——————- London Spot ————-— 
——Electrolytic-—— -—Standard—— -—Electrolytic— 

1931 1932 1931 1932 1931 1932 

January..... 9.838 7.060 44.938 39.459 47.524 46.200 
February.... 9.724 5.965 45.372 36.917 47.950 41.381 
March...... 9.854 5.763 44.818 33.039 47.699 36.786 
April 9.392 5.565 42.694 29.943 45.375 34.190 
PAE .ccceves 8.665 5.237 38.897 28.548 42.175 32.833 
OI. 3 o o0.6.m 8.025 5.145 35.827 26.872 38.966 30.841 
PE oes ve i ns re EY. - 
August...... LS, Sarre Le ) re See Ss sco. 
September errr ewan waves tO. ee 
October..... St ore Dee | ckdas A a oe 
November. Grae | caees S5,0e  watkecs i «, a ee 
December en Seiaee © “vacase GAAP 8). isi 

| ne ae sdces's FEU SAe: dade -  .  ee 

New York quotations, cents per pound. London, pounds sterling per long ton. 

Cadmium and Aluminum 
— Cadmium —— -——- Aluminum —. 
1931 1932 1931 1932 

WEP iad ccicccscecenesecs 67.115 55.000 23.300 23.300 
February......... weevenedane 55.000 55.000 23.300 23.300 
je rer ee akiecneaed 55.000 55.000 23.300 23.300 
A 6 cins ivtans idealkocubees 55.000 55.000 23.300 23.300 
DU cdedvccscedduvassavtact 55.000 55.000 23.300 23.300 
Mgcésdudiercesesaatnwes 55.000 55.000 23.300 23.300 
MKadeead a bededvesdunages PG deeds SE > ééeaee 
SEE ECCT TEE TET ere TRI caved 
SNE cacne ckcccerivesoss CS rere ere re 
REIN asic teteneuvecsdnas Lt eer ore b- eere 
Nowemaber... .ccccccccscccece See * ceeewd cae! Seeees 
RUNNER Ss 6 ds ccccddsecseuas SERGE diene eee:  Seedeus 

WR tihwncevecctutcncivas CO rer Smee 'Owieeed 

Aluminum in cents per pound, 99 per cent grade. 
Cadmium, cents per pound. 

Lead Antimony, Quicksilver, and Platinum 
—New York—. —St. Louis— London Antimony (a) Quicksilver (6) Platinum (c) 

1931 1932 1931 1932 1931 1931 1932 1932 New York New York New York 
Spot 3 Mos. Spot 3 Mos. 1931 1932 1931 1932 1931 1932 

January..... 4.802 3.750 4.604 3.550 13.872 13.905 15.084 15.128 | January..... 7.317 5.976 103.000 64.900 36.000 40.000 
February.... 4.552 3.712 4.340 3.499 13.444 13.550 14.560 14.571 February.. 7.069 6.489 100.205 66.304 34.000 40.000 
March...... 4.527, 3.150 4.276 2.993 13.128 13.355 12.345 12.634 | March...... 7.127 6.188 100.423 72,537 29.538 40.000 
April.. 4.412 3.000 4.164 2.900 12.375 12.606 11.223 11.503 | April. 6.888 5.746 102°077. 72.125 26.346 40.000 
May . 3.818 3.000 3.651 2.900 11.491 11.778 10.673 11.036 May 6.524 5.170 101.140 66.380 24.980 39.500 

June. 3.917 2.993 3.761 2.896 11.582 11.952 9.608 9.898 | Jume........ 6.342 5.034 92.058 59.481 37.115 37.500 
| ere 4.400 ..... A! eee CAee SR: taddce = ceeds ee Gieee acces oo aes 40.000 ...... 
August. Ye ee |. oe Sha ee ERC wee vecccd Scdeces August a: CER? en aee A * ale ee 
September... 4.400 ..... CS Perr CE See SACO “oceche esances September Guee <esas Wee Sewanee >.» eS 
October..... ee y+ wae i a | ers October..... Guat steve pa errr ee 
November... 3.937. ..... \ ee SGCUET TROME Sincat “Seekwe November >. Sapeere Gijaee” sewesn rere 
December... 3.792 ..... ere SR AGe WSO eiweie cence December GEFs Sens GQ. TER swede GER = ciavce 

Year r+ Se BGP .cecse Receee CCG cuccak  saueds Year.. Gide <evss Grae, sete. 2 eee 

New York and St. Louis quotations, cents per pound. London, pounds sterling (a) Antimony quotations in cents per pound, for ordinary brands. (6) Quick- 
per long ton. silver in dollars per flask of 76 1b. (c) Platinum in dollars per ounce troy- 

e F 2 

Tin Pig Iron 
—~__ New York——-—~ On mn -—Bessemer- —— Basic —~ No. 2 Foundry 
1931 tiie 1932 1931 ins 1932 1931 1932 1931 1932 1931 1932 

ae a - oe 17.00 15.00 17.00 15.50 
IE ios cee dewseses 26. 137 21.804 115.798 140.219 ae... 17.29 15.68 16.79 14.68 16.79 15.18 
POUT 66.00 scene ves 26.315 922-018 117.919 139.143 | Narch....... 17.00 15.50 16.50 14.50 16.50 15.00 
March........ccceccere 27.065 21.863 121.852 129.810 | April......... 17.00 15.50 16.50 14.50 16.50 15.00 
MSG 6 3s-kbs tne eekers 25.222 19.244 112.775 108.935 Wiss tendon 17.00 15.50 16. 38 14.50 16.44 15.00 

| | ERS 23.221 20.948 104. 331 122.286 | June........... 17.00 14.85 15.50 14.35 16.00 14.75 
WE us sies'ss he Paven ees 23.478 19.659 104.966 i sele Rapa 17.00 Wie is (G6,00> .22< 
on neaieiors's Guid web se oelae | re CBee  Shaades August......... 17.00 oT ee ae 
pest ROCCE. rnc bn llr ee" September.. 17.00 See. Se 016:08- ..... 
Fr regal Wines evawene TRIE © >: =, cones Li ae Orne Ostclek.. :. 16.92 4 3 OE oon 
ONE ai xesea Kees cce 22.723 cece . ot Tee November... ee ee SSO oe (408 ci.% 

November... ..céccesscs Ve Je ee LE Tere December. oo ,  — 7 nn yt y Seen 
DOIN i505 6s.cisie des eee o> ceceeee See) Ge sae Set Brie aanaaiie precise iki pabortnblos 

Ras ee «ews Res vsKea = Sees 
Wee ictal Me > rakes 118.375 _ pit a 

New York quotations, cents per pound. London, pounds sterling per long ton. 
Iron in dollars per long ton.. 1F.o.b. Mahoning and Shenango Valley furnaces; 

freight to Pittsburgh, $1.76. 

prices for the Prime Western grade. 

Quotations {or lead reflect prices ob- 

tained for common lead, and do not in- 

clude grades on which a premium .is 

asked. 

London prices for lead and zinc are 

July, 1932 — Engineering and Mining Journal 

the official prices for the morning ses- 

sion of the London Metal Exchange; 

prices for copper and tin are the official 

closing buyers’ prices. All are in pounds 

sterling per long ton (2,240 Ib.). 
New York silver quotations are as re- 

ported by Handy & Harman and are in 

cents per troy ounce of silver, 999 fine. 

London silver quotations are in pence 

per troy ounce of bar silver, 925 fine. 

Sterling prices represent forenoon mar- 

ket demand. Cables command a premium. 
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Current Statistics of Production and Stocks of Copper, Lead, and Zinc 

Data from American Bureau of Metal Statistics, American Zinc Institute, and Metallgesellschaft. 

All Figures Except Tin Represent Tons of 2,000 Lb. 

1931 1932 —~ 
COPPER — North and South America June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. March April May 

Production, refined, daily average............... as eee. A ee are SY 
DOUDORIED GRATIN Soi. 55 o 5 56 ois pn 5 Fine vce ones Dees ¢Gaeee. eee : eee. SEED - SE Are SRR § cccevs teencie besesde eesees coven 
NIN 5 5656 9 5a 550 v5.5 v5.0.9'eicis se'nnnt are eet ee Bee) BEPOM “UEPE (EE. «9 cerche cevces cdsece, sesione? oseacd 
Stocks, blister and refined...................... 600,827 620,075 631,880 658,321 ...... ...... SE > nekves Faves Dewees presen Acca 

LEAD — United States 
Production, refined, from domestic ore.......... 30,708 32,157 34,144 31,966 36,546 31,671 33,576 32,180 28,081 30,345 23,236 25,902 
Production, secondary and foreign.............. 3,683 4,409 5,453 3,934 4,722 3,820 ,031 3,554 1920 3,989 3,134 2,941 
Production, total, daily rate.................... 1,146 1,179 1,151 1,163 1,331 1,180 1,213 1,185 1,103 1,107 879 930 
ENE ee Sats hc acclcees 37,054 42,219 38,590 34,059 34,276 31,216 30,297 27,867 26,319 31,162 26,081 24,258 
eee ee Se ere eee ee 139,698 133,958 134,977 132,804 139,796 144,057 151,380 160,257 165,933 169,091 169,091 173,929 

ZINC — United States 
Production, daily average....................6. 783 689 . 692 712 699 684 709 723 742 726 8 601 
epee he ste erat ee eee eres 27,604 28,460 23,599 20,902 21,163 20,327 21,005 22,472 21,896 22,576 18,046 18,087 
III ec 0 oo ee vee ee er rrr OY Peatetrare ts Sea gee Voniie base” Nie eae 
SO WE SE IER is es ok 8 dee S ees os 138,928 131,833 129,701 130,155 130,666 130,865 129,825 129,886 129,506 129,451 132,025 132,580 

World Production Rate (Daily Average) 
| SRR TRS HOR RA Ble ht 2 ROE ie FR A ES 4,224 3,919 3,924 4023 3,940 4,070 ME Mahe Pie Dien! gente, > eiabmiacer Tete 
Lead See eee ane kM Ats dS Ke Ain eh ale Ss Rares naked ota 3,995 3,691 3,906 3,654 3,806 3,980 3,976 3,938 3,872 © 3,598 ° 3,596 © 3,720 
NE Relea 8 Shara pccd 65 sn So ba Bites okies enews 6 2,860 2,766 2,814 2,736 2,725 2,601 2,600 2,615 2,623 2,528 2,392 
eer ere eee 439 401 416 349 352 325 351 311 274 340 | Dare 

Complete Market News and Prices 

ready for insertion in a ring binder, it is ideal for desk and 

reference use. It carries the standard E.&M.J. quota- 
tions used in contracts the world over, recognized as 
authoritative and dependable. Metal and Mineral 
Markets is priced to subscribers in the United States 
and its possessions at $3 per annum; to countries 

in the Americas but outside the United States, 
$6; elsewhere, $10 yearly: 52 issues. Address 
M.&M.M., 330 West 42d St., New York City. 

HE monthly magazine you are now reading carries 

only a condensed statistical summary of prices of 
the major metals. For buyers and sellers of ores, 
metals, minerals, and scrap who require reliable 
information as soon as it is available, we now pro- 
vide Metal and Mineral Markets, which goes to 
press at the close of the metal-market week each 
Wednesday. It is printed at high speed and 
is in the mails that evening. In compact form, 
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It is published monthly, at New York, U. S. A. 
Editor: Editorial Correspondents 

A. W. ALLEN pm _ United 

sarge CONTENTS FOR JULY, 1932 Bei? rant” 
GrorcE J. YOuNG Copyright 1932, by McGraw-Hill Publishing Company, Inc. Victoria 
H. D. KEISER VoOLUMB 133 NUMBER 7 MEXICO: Mexico City 

| aE ag Assistant Editor: = TA ° 

~~ N. P. eens Editorials Tere tet ere. eee eee ee ee ee ee ee a ee ee ee es ee ee oe 363 mee + 

AFRICA: Johannesburg 
Market Editor : eae ss L ? AUSTRALIA: Melbourne 

H. H. Wanpens Diiming an Poemels Tedo-Ghtne .. . «65 in cece ss ceccnus R. W. Karpinshi 366 Guess: em 
Publishing Director : ae —. 

H. W. CLanxe Ee SIE 5. pik 5c shee wos sks Hie se dee een S. D. Strauss 368 

Te TE so ies kn yo 5 sv tern ence nie wedae sh ]. M. Callow 371 

Sa ee I Fig secon ieee emer ee s'eomciiis M. J. Elsing 376 

Reducing Mine Pumping Expense.................2620005: C. W. Allen 379 

PPI xk nds vicciensedeatsenndra inane D. L. Sawyer 381 

enmpennll Gener TIN 5 0555 So i ie hn kde ew Rese ee 384 

Leibcication and Gloomommics ..... 2... cc scesescssccene E. R. Woodward 385 

eg OPE sy PPT eee Tere Tere A. H. Hubbell 387 

Geophysical Methods Locate Meteorite.................... J. J. Jakosky 392 

Sweden’s New Gold-Copper Enterprise ..................++. E. Wesslau 394 

a eee eres 398 Book Reviews ...... 400 Industrial Progress .. 402 

News of the Industry. 405 ne re 410 

McGRAW-HILL PUBLISHING COMPANY, INC. McGRAW-HILL PUBLISHING COMPANY, LTD. 

330 West 42d St., New York, N. Y. Aldwych House, Aldwych, London, W. C. 2, England 
Cable Address: McGrawhill, N. Y. Cable Address: Backlash, Estrand, London 

JamMEes H. McGraw, Chairman of the Board; MaLcoLM Murr, President; Jammus  H. McGraw, Jr., Vice-President and Treasurer; MASON BRITTON, Vice-President; 
Epcark Kopak, Vice-President; H. C. PARMBLEE, Vice-President and Editorial Director; HaroLp W. MoGraw, Vice-President; C. H. THOMPSON, Secretary. 

412 Engineering and Mining Journal — Vol.133, No.7 


